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(57) Abstract 

A cyclopentene derivative represented by general formula (I) and a pharmaceutical^ acceptable salt 
there f. wherein Ar 1 and Ar 2 represent each independently phenyl, thienyl, pyridyl, indolyl, bei^raranyl or 
dihydrobenz furanyl; A represents a group that is combined with the adjacent carb n-carbon double bond to form a 5- 
or 6-membered heteroaromatic ring containing one to four heteroatoms selected from the group consisting of nitrogen, 
oxygen and sulfur; and Y represents -CO-R 4 . S0 3 H, PO3H2, tetrazol-5-yi, 2-oxo-3H-U,3^-oxathiadiazol-4-yl or 5- 
ox6-4H- 1 t 2 t 4-oxadiazol-3-yl. 
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C 2 -C 6 7;l"7--;l/***>S. t;^L< l*5?C,-C.7;Mr;U7$ y^ C,-C 6 
7;l>*;l/g. 02-06 7^^-^5^02-067^+-;^ 01 U ^C,-C 6 7 
;U34-->«> C 2 -C s 7;U'7--;u*+vS. ; ey^L< (iyc,-c 6 7;i/^7 = 

C l -C 6 7;U+^S.C2-C 6 7;U'7-->'USS0 : C 2 -C 6 7;U+->'bSi±. 7x 

t°u >^S> w ^ ^/y ;us> 7KK2k C-C 6 7;^+->i, 7 $ y 
& ^y^L < {i^C,-C 6 7;U+;U7 = t Kn + ->C,-C 6 7;U+;u* 
C,-C6 7'>p + ->C,-C 6 7;i/+;u^7;u^-;uSx *;u*+-> 
C, - C 6 7 ;u n 4- *> * ;u * - ji>M^ ii ;u * •> C, - C 6 7 ;u =j * •> t> ju # jwI/ 
C,-C 6 7;U3 + ->^;i/^-;U^ C,-C 6 7;l/n + ->^;i/^^i;US> : ey^ : L< 
ttyC-C.T./U+^T ;y*w:-^ *;i//<t-f C,-C 6 7;l/*;l>x 
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7 V-JltS-Jfr&fr &tt J) gjfti 5 l~31i©fi&^T'g&£ ftTl * 

**^L ;R\ R 2 WR 3 (i. **i*'nifc£LT. TfciflgHS *«SXIiC- 

Yli5$:-C0-R« (5^ R 4 JS7K^S> 7^y^ C,-C7;lo*y3k *y 
^ : L<(iv ? C 1 -C 6 7;u+;U7^ C,-C6 7;u+;ux;i/*x;U7^ 
ttT 'J -^±(D&&<D7kf%m i pfi i C l -CaTJl<*-jlM-cm.WkZtlT^T feck 
7 'J -;i/x;u*^;i/7 ^ KliT'J -JUC,-C 6 7^+^x;u^^ 
J17 i J^T^-t) Tl$n5l> SO3H. P0 3 H 2 ^ x f>7'/-;l/-5-r;l/^ 
2-**V-3H-l, 2, 3, 5-**-fr*-7:?7 frmxit 5-** 7- 

4H-1, 2, 4-***2?7-/-;U-3--OUiH*^l / ; Att, BSSft- 5#3jf-gHlf 

^^^©ffil:©^^©*?!^^ 7]C»s 7;;!, C,-Cb7* 
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^ 7;M=-;l^L< li7^+L/>±ji7]c^^a^LTOTt)J:^C3-C 8 v 

t^Tfe J;(^C3-C 8 □7;u+;uc l -C 6 7>'U+;U7 $ yg. 7;i/+;u^u < - 
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(C.-C->*d7;MM0 7;/S, 7;U*;U±<C7KaSA<eifeLT^Tt>J: 
i*N- (C,-Cb7^*;u)-n- (7d-t;u) 7;;S^ 7;i/+u>±i:*»S ■ 

#s&lt^t*> «ti^c4-Cr3gtit-f ^ ijii^^m, ci-C7A3+y 

* ;u?K-;l/3k 5 C 2 -C 6 7^^7 y 7d^ ;i/^> Xli#Ifc2k 

7 i y^ C,-C 6 7;U3 + ->SS<y C; e>'^L< {i^C,-C 6 7;u+;i/7i 
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C 2 - C 7 * * x ;M" *■ •>£ £ ti N iS8Rtt 2-6 ffl ©SfiHttX tt^tttt© 7 ;U 
'J;M-*'>g> l-7°n^x;U;i-*->g N 'fVTn^M^^ 2-yf- 

5-«?Ro7^+;u»*N±ic 1X142 wrST;u*;u7 ^ yg£SSfcU #J, 
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^;U7°p tVl^ l-x^;u-2-> ^;U7°p t'jm, l-^Jl-l-/ i-jlzfa t° 

c 2 -c 6 Tw-jmbiu %M$i&2~m<DW.m.#xteftm&®7 
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C 2 -C 6 7;u*-;i>g<tiis ^»^2~6ffl©if^X{i^^©7;i/+- 
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;U*;UjKr.;^ l-t Ko + ->if 1-t Kn*i/7°p t°;b 

^Utfx;^ l-t Ko*->7*f-;l/*;J/^-;ua6, l-t Fo^->^>f;l/* 
yU**^!^ i-t Kn + ->'s**>;u*;UiK-;l/a6 N 2-t Fo*->xf 
;tfx;Ug N 3-t Kn + ->7*alf;l/*;l/jK-;HI^ 2-t Ko*->7*^;l/#;l/;J-C 
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•> p + 5 C, - C 6 7 <> o * •> C,- C 8 7 Jl<#-Jl>M*mM L > 

#Rtf7-fc:f- ;M-**>y ^;i/#;i/**-;uS> l-7-t?5 1 ;L'^-+'>if->'b^;i/t" 
2-7-fe^;U^- + ->x5 L ;l/^;U^;l / ^ l-7*f-;U** v7°P t°;u 
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^■^•>^nh°;U^;l/^-;U^ 7°n t°;fx;i/;f *->y ^;U#;u*x;ug N 1- 

**x;U^-4->'y f-;l/*;b^x;US N 7;U7 U ;i/:* + ->y f-;u*^!jCr:;i/S % 

# ;u *** -> c, - C 8 7 ;u 3 * •> a ;u - £ w\ 3- 10 moWfffil 

;u*"*'>7°n#*->#;u*x;i,s> l-a;u***->:/h*->#;UsK— 7U£n 2- 
*;UsK*i/i h*->*;U?K— 2-#;U*** >7' h + ->£/U;f-Cx;i,^ 2- 

# ;u s/ C, - C 6 7 ;i/ a * > * ;Utfx;i/ C, - C 6 7 ;u n * •> * ;UsK— ;US £ 
l*> 6-16 fii©Ett*tXtt^tttt© + ■> C - c« 7 ^ n * •> * ;u 

h + ->#ju=i-:x;L/g N 2-*;l/**+->^> h*v/*;UsK.=.;Ux h+i/^l^x 
vUS> 3-^;U^*+v7°n^ + ->a;U^x;i.x h+->*;U-+Cx;uS, 3-757/L^ 
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7;> *.;UjK— 7 s u \£)]/X)^-)lT I J fiJlX-fr^ 4 y 7o fc? 
^x^^-zi'T i y ;u2k, 7>;u;*;i/*-;U7 ; y 77,»u*"r.;ug N 

-f vrf-;i/x;p*-;U7 s y a^**— tert-7*f-;u*;i'*— ;U7 s y * 

—^7 i y fiji'X-ji'^ ^*->;u^;b*— ;U7 ^ y #;i/#-;u^£^f;f 

C,-C 6 7>*;i/x;u*-;U7S y 31 ill, £SSU~6fi0iI&ttXM:#te 
tt©7^*;uai*W^*7^*;u^;i/*i;i/7 $ /Mt*U fl]*.!*/*- 
;l/^;U*— yU7 ;/S, x-^;i/x;U*-;U7 7°n hf;l/;uU*.=.;U7 

-T V7°d hT;ux;i/*-;i/7 5 y2S> rf-;ux;u*r.;i/7 S y|£ N 
vyf-;bx;u*r.;U7 tert-7*f-;l/x;U#.=jl/7 S ylk ^>f;l/7 

K**£frtI^£®^£S*W*-*7 y -;ux;u*-;U7 5 y**St!* 
#Rli, 7i-;i/x;i/*-;i/7 5 y^ *-7f-;i/*;M?.=.;i/7 J/J^f 
x-;l>^;U*-;U7 ;/Sx tf «J 5>;l/x;l/*-;U7 7 'J ;Ux;U*- 

;U7$ y&^tStfSdtjtfT**. 
7 1 J-;UC 1 -C 6 7^+^X^^x;U7 $ J Site, ±fST£a LfcC,-C 6 7 

;i/*;i/x;u*-^7 $ y»07;i/+;u±{c^m6~l4la©^^tt^. 

y£*2K!*U WlK>^;^W-il/7;/S, 7x-;l'Xf;^;^ 
-^7$ y^ 7x-;U7°n t 0 ;i/x;i/*-;U7 ^ y*, l-y ^;i/-2-7 x-;u 
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f-;M ^;Ux;U*x;i/7 ^ ^7^;l/x^;i/x;i/*.=.;U7 ±7 
^;U7°p b°;Ux;U*^;U7 i y g % ^xji;uy 3-jlx)\s*-jlT t° 
•J -;?;M ^;ux;u*-7U7 i 7 'J ;M ^;Ux;l/*x;U7 i y g> ^x 
ji;bif-;ux;i/^^;i/7 ryS> t°U -:?;Ux^;i/x;i/*x;U7 ^ 7 y 
;l/xf-;ux;U*— ;P7 $ y^ fi^;l/7Dt°;l/7;l/^-^7; yg>-b°i) 
^^yf^x/b^-^T;;!, 7 D ;u^>f-;ux;u*x;b7 ^ ^x 

;i/f-****ftU ^ttfatrtev ^f-;Uf-*36, xf-;i^*a£ % 7°pb°;i/f- 

C 3 -C 8 ->*P7>M i ;U7S yaEtlix &*K3~8ffi©C s -C, D7H 
;U7 ^ y**SB*U •^Jx.{i'->^o7 B p b°;l/7 $ y£, n7*f-;W7 5 y 
£ N ->^D^>fJl/7iyS> v/^o^<>^7;;S, ->^o^>^;U7 

5 y*H •>^n^-^5 L ;u7^ ygs 2-y f-*->* p7°p t°;u7 $ ya^ l-y 

f;l/->^D7W; ;S, 2-yf ;l/->^o^>f Jl/7; yg. 2, 2--^y f- 
>u->*n^*->;U7iya^*<3Sf:f&*i5o 

c 3 -c 8 ->? n7;i/+;uc,-c 6 7;u^^7 > ya£t{i % lirET^«Ufcc,-c 
7;b*;b7 ^ yS07;i/*^±Jcfi8)Efic3^'8fflo->^D7;u+;u3i*Wt"* 
■>^D7;^^7W7 S y£*S£5fcU {iiJilf/^D/n b 0 ;M ^A-7 
^y2?s •>^n7f;l'>f^7;>'^ y^o^>f;Mf;l/7; > 
^o^->;Mf;l/7;;i^ o^>f;M f-;U7 $ y & >?p*? 
f-;uy f-;U7 $ ;i> l-y^o/Dt'^xW; 2- u7°o t° 
;Uxf-;U7 5 yg> 3 - •> ? d 7°p b°;l/7°p b°;l/7 $ y aBSrt^tf &n* 0 

N- (C,-C7;i>*;u)-N- (Ci-Ca->^D7;u*;u) 7 5 y*tii % igjJfiR 
4~15jiON- (C,-C 6 7;l'+;l/) -N- (C-C->^D7W) 7;;M 
*5feU #)/ttfN-yf-;U-N-->?P7 p Pb 0 ;U7$ y&, N-y f-;U-N->* 
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^d^+->^7; N->f;l/-N->^n^>f;l/7; yg. N-^f;l/- 
N->?at^f;l/7 ; N-i^;U-N-'>? p7°p f^T $ /I, N-7' 
^-N->?u/d t°;UT $ yg, N-^>^;U-N-->? p7"p h°;bT S y 
N-^i/^N->^n^D tfA'7; yS. N-xf ^-N-y^oyf ;l/7 
^ y N-xf;l/-N->^ o^>f-;U7 ^ yg> N-7°p h°;l/-N-->? P7*f- 
;U7 ; yg. N-^>^;l'-N-->^n^>f-;l/7 $ y SSptfW&tiSo 
N- (C,-C7M^)-N- (7o^;U) 7;;itl±, iaKR6~12<S© 

N- (c,-c 6 7;i/+;u)-N- (7o-f 7$ y£*iK!*U «ajiifN-yf^- 

N-'^y-f^;;^ N- (l-if;l')-N-'C> , /^7 ^ yS> N- (1- 

t°o h°^)-N-<>7'f;i'7 i yg. (i-7»i0 -N-'O'Z-f ;ur ^ 

(l-'{>W)-N^> , /^7 ;;S> N- (2--x.f-;U)-N-"C>7yjl>7 i 
N- (2-7°Ph 0 ;U)-N-^>'/^>»U7i /S> 3-7*f-;U) -N-O 7W 

;U7 i ;S> (4-^>f-;u)-N-^>'/-r;U7 $.y^ N-^f;hN-t7 h>f 
;U7 N-^f-;b-N-f-xr.;l/^;l/#r.;U7 ^ yg> N-^f;l/-N-7 U 

;U7 N-^ f-;l/-N-h°U 'JJlfiJltf-foT I yg. N-y i 

li. i-h°p y -^^i/S, 2-y ^;uh°p y v?ys. 2, 5-v?y ^;ut°p y ak- 
"j s? y 2-y ^ t 0 ^ y y 2, 6- v y h° ^ y ^ y ag N 

C z - C 6 7 ;u ij J <t It > 2~ 6 til ©H^ttX li#(fctt© 7 /i^^ y 



WO 95/05374 



— 16 — 



PCT/JP94/01357 



U -/^D^Dt 1 ^ i/^pyf^S, y^D^>f;bl v v 

. C 3 -C 8 ->^nT;U+;UC 1 -C 6 T;l/+;l'^i{i. ^3-81(5 •> ? d7 
;U*;l>g£W?-*^mi~61@©7>U*;l/g£l:»U mZ-tii'? o7°d h° 

•> ? n -fa t°;U7°a k°;l^ 3 - ~s t a 7°n t°;U^a t°;l/g. 4->^d7'd 

-> ? '□ 7*f-;M ?JlM, l-->?v 7>;l/j^;Ug N 2 - -> ? n 7*^;i/;n. 
a^>?-;M ->y* u^->;uy f-;J/3k i/^p'syf- 

^y^L < (iv?C,-C 6 T^+;UT 5 y#;u*^bg N f 
h7'/-;l/-5-f^ /fl/>W->i, C,-C,7;U3 + ->g6 % C 2 -C 6 T 
^y-^^i/i, *y£L< li5>C,-C7-;i>*d>7$ y£ x C,-C 6 7;M=-;u 
g> C,-Cs7;Hr-^3l&CfC-Cs7'^*-A'3£ (ill, SeC,-C 6 7JU3* 
•>Sx C-CT^-^+->3l^ j ey^ : L<{±^C,-C s T>'i/+;UT= y^. 
C,-C7;Hr;uS, C 2 -C 6 7;b'7-^;uSSO'C 2 -c 6 T;u+-;uSlis 

^ey^u < li^ C-CbT^^^t 5 t Kn + ->c,-C 6 T;u+;u*;i/^ 
C,-C6 7S/o4-i/C,-Ca7;l/*^*;U!K-;U|| % #;l/*"*'> C,-C 8 7 
;l> =J * # * •> C- C 6 7 ;U n * > * C, - C 6 7)1 

n + i/^/u^-^S. C,-Cs7;l'3 4-->*;l/!K^.;m % ty^l < te^C.-Ce 
7;u+;U7 ^ y 1j)W<*4j\,&„ C,-C 6 7;u+;ux;i/*^;U7 

■ f- h 5 '/--/b-s-f ;b7 ^ y ^;Ug N #;t/**+-> 
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S0 3 H, P0 3 H 2 , f l>7'/-;h5^^ 2-**7-3H-l, 2, 3, 5-* 
*^7^7y-;U-4-^;l/S&tf 5-**y-4H-l, 2, 4-**W T >/- 
Jl-3-<< $> K £8U; 0 jSli'ft 5 1 -3<icDg&S-effi&$ ftT *> «fc 

4{@0tt&gK e k$ft&3ftT^TkJ:t\ 7i-;H, f-x^ug. 
-To « 

die, ^of^fiii, m, iMcfa^mt^ 

tert-yf-;U*+->/7;l/iK-^ % ^Vf-^+i/*^-;^ -TV 

tf-Jl^ -fu ifjir I J 4 y 7*0 t°;U7 ~ J ij^^-JlM, 

y^jvr l ;fiji>tf-ji^ 4 v "Xf-jvr $ y t>)\s#- tert-73- jit 

;U7 $ y*;i/**-;H, ^ y 7*7^1,7 i J iuv^-ji^ 

'M^f^T;;*;^-;!/!, i5=-;l"<>7^l/7 $ y 
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C, - C 6 tju 3 * •>! t li. mm$t.& 1 ~6 ffi©EltttXl2#i!&t£® 7 ;b a * 
^;uS£^-£7;i>y-;u**vg£E!&U #Rtf h"-;u^-+i/^ 7 

x.tf-/^;U7?yS^ xfj|/7;;l, /ph';l/7;yS^ -< y7°nfc°;U7 

yf-;i/7 ^ ys. <y 7f-;u7 s y^ tert-yf-^7 $ /s, ^> 
f-;u7 ^ 4 v^>f-;u7 i "^*->^7 ^ y> f-;u7 ^ y 

g N xf-;Uy. ^;U7 ; yS> yxWi/S, ^7 p nh°;b7W^ ~fv 
h°;Mf;l/7i;^ xf;^ntr^7;ySx 2M 7 7°n t"7 $ y S> v? 
^V/f^l/7;;S^ xf;KVyf^7;;S> v 5 tert-7*f-;l/7 i J 

'j^y^-jur i v<< v^>^;i/7 ^ /2£„ -f 7^>^;m f-;u7 ^ y 

Ci-C«7-Mf;u*£M\ ^3R!B[*<l~6i@©ESW*Xii^fttt©7^*;i« 

7*f-;i/g, 77*f-;i^ sec-yf-;u^ tert-7*f-;ug> -Y7 
^>f-;i/g, ^^-^>^^S. tert-^>f-;i>g. l-y ^uy^u^ 2-yf- 
j^i-jVB, 1, 2-v?y ^;U7°n b°;l/^ i-x^;1/7°d t°;i/^ X+->;u^ 
^7^->;l/^ l-y i-JlO^-Jl&, 2-y 5 L ;l/^>f-;U^ 3-yf-/i^> 
f-^S, 1. f-^^f-^Sv 1, 2-yyf;i/7'f-;i/i > 2, 2-i/J?-jizf 
j-jim, i-xf-;U7*f-;i/2k l, l. 2- h y y ^;i/7°n h°;i/S. l. 2, 2- h u y 
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n^x;l/g % 3-7*-fx;i/g, 2-7*7 L -^S> l-7*x-;l/g> l->f-;l'-2-7° 
d^-;US> l-^;l/-l-7*n^x;l,g N l-x^;u- l-ixx;Ug N 2-^^ 
;U-2-7°o^x;i/g N 2-y f-;l/-l-7°o^-;US. 4-^>x-;i/^7&<^if £ 

C 2 -C 6 7^+-;u^«i:{i> ^H5:^2~6^©®^X{i^^07;u^- 
^»£:f:5f;U ^ttftKfcU l-yuif-j^m. 2-7 0 oh°-;u« > 

l-T*^-;^ 2-7?-)i<m, 3-7*f--;u*> l-^ 5 L ;u-2-7 9 o t 0 x;i,g, 1- 

t KD + ->C,-C 6 7;P+;i/*;u^-^<!:lis ^ltifc2~7<@©i:®tf*Xte 
#&t»t©t Ko*v/7;l/*;l^;U#x;l/g£;£P*U #J;Ltft Kn + -»f 
1-t Kn + i/xf-;^M*-;H, 1-t KD + «>/nt^;l' 
1-t Yu*v71-)\,ii)\,#-)V^ 1-t Kn + ->^>f^ 
;U^^;U^ X l-t Yu^ri/^'y)\/ij)V^,—)\/^ 2-t Ka*i/x^;i/#;i, 
3-t KD+'>7°af;u*;u^x;i/^ 2-t Ko*i/7>;u*7;u* 
x;ug N 4-t Kn + '>^>f-;U*;l/^-;U26x_3-t Kn + w+'>^;l/ifC 
-;U^ 2-t Kn + ->-2->^^7°D t 0 ;u^';u^x;u^^if ^>n5o 

C,-C7 -> n* •> C-CT-M^ayUsKi^fci Jlffi^ttSSrSiEOT 
•> d * v>g£Wf - S C,-C 6 7->d + i/ C,-C 6 7 ;U*;l/* ;l/#x;Ug£;t5fc U 

x;ug N 2-7*f-;M-*->x^;i/£;i, ; j-;ji;i/^ l-T-tf W+i/^Dt 0 ^ 
1-T 7 rfrftJUtf-fr^ l-7-trf-^ + '>^ 
>^;U^;U+Cx;U^ l-T-tr^^^ + v/^s+i/^U^^^^;^ 2-T^=f-)V 
jJ-+->t°d tr;l/*;UsKi;i/3ls yn^-W+Wf;^;^-;^ 1- 
7° a tft-W+^if;^;^:-^ 7*f- »J f-;u*;udCi;i/ 

^;u*;u^-;i/^ 2-<>v*^;M-*->x5 L ;i'#;l'#x;i/g > -fxj^i/^ 
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* )l> C>- C 6 7 Jl?* tit, lfc*#3~10ffl®Ettl* 
;u^*+->^n^+->^;l/^-;uS N l-*M^y7'h + ->*^*-;l'S> 2- 

* ;u ** * •> C, - C 6 7 ji =i * s> * *" - ;u C, - C 6 t ;u 3 * -> # ;i/ # - t 
li> M^tSc 6-16 ffloaiftttXtt^tttto £ ;U * •> C, - C 6 7 ;u n * •> ;U 

3-#;P***S/7o;fx*->a;i/#^;i/x h4->#;i/sK— 3-#;u** 

^Xii^t^®7;U4 i ;i'S ; £-W"^S7>'U+>'Uxyu^x;i/7 .s J #;u*-;uS 

7 a -"/o t°;i/x;u*-;U7 5 y a;i/#.=ju&, 4 *j-fu t° 

;ux;u*-;U7 s y ^i^iC-;^ 7'-5 L ;i/7.;u^-;U7 £ y iui-ft-h^ 
<< v7f-;i/x;u#— ;U7 $ y tert-7'-3 L ;ux;u^^.;i/7 i;* 
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7;l/+;U7 5 0,-0.7^+^^ C2-C 6 7^y-^SSU C C 2 -C 6 7;l/+ 
OIU SC,-C7yU3*->3l^ C 2 -C 6 7;i"!r-;M-+s/^ *y^L 

< ii$?G-C7>i'*;b7 S C,-C 6 7;i/^^. C 2 -C67;^-;HS^ 
C 2 -C 6 7;u+^.;uS(i. 7i-;H, t e 'j^;u^ -f S ^'/'J^Hk #82^ 
c,-c 6 7;bn+->S. rum, ; ey^L<ii^c,-c B 7;u+;u7i yg. t 

K a * •> Ci - Cs 7 ;u * ;u * ;u # - ^at^ C, - Ce 7 -> d * •> C, - Ca 7 ;u * 
*;ujK+*>Ci-Cb7;1'3*->'*;u*— ;i<at N #;u^*'>C,-C 6 7 
;U=j * # ;l/Ci-Cs 7^3 4 s - •> * ;U*~;l/^ > C,-C 6 7^3 * •> # ;UjJ? 
-JU36> < 14^01-067^+^7 5 >*;P»K-;H6^ a;^**^ 

& Ci-C 6 T Jl*J\'XJl>*-J\'7 S J f h 5 7-;l/-5-OU7 

1, 2, 3, 5-**tff-7$?77*-;l/-4-^;U^tf5-**7-4H-l, 2, 4-*+ 
*5?7y-;b-3->f;i/36^6tt*»J:5atfnsi~3fil©iB^TlIft*ti 

;i/*;p££|£!*U r&ttWKli* yf-*2k xf-^a^ ^otm 
nh 0 ;l/^> 7>;Ug> -C77'^;US> sec-ff-Jim. tert-^f-;^ ^>f- 
-rv^>*-;i/2k **^>f-;u^ tert-^>f-;Hk Wf-;U7>;i/ 
& 2-^ ?j\/71-)l>& 1, 2-v>>f-;U7 , n fc 0 ;^ l-xf-^p tf;l/gk ^ 
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J?Jl'<>?)^ 1, l-i?/?)l7'?J\sm, 1, 2-i?/*)U71-)l>& 2, 2- 

y>f-;U7>;i'2L l-xf-;U7>;Hk 1, 1. 2- MJ > *;U7*d t°^S. 1, 
2, 2-h 'J>^;U7°d t°;l/^ l-xf;l/-2-/f ;^olf;l/$, l-x^;u-l- 

R 1 tR 2 XHR 2 tR 3 i)^bxM^^^tt\t^ JH^ [I] T^^ns-ft: 



CdK. Ar\ Ar 2 . A> R'a^R'ttUacjeft^-rSo 

i*t*> T y -;ux;u*-;U7 ^ yif L < itr 'J -;UC,-C 6 t;u+;u 
X;U*x;U7 l ;S*it) Tg£n*S> S0 3 H. P0 3 H 2 . t- h7'/-;l/-5-- 
-OUg. 2-**7-3H-l, 2, 3, 5-**-frf-7 5>7*/-;U-4--r^£XI±5- 
**V-4H-1, 2, 5? 7 3-f;U&*3r*- 0 

a- c 6 7 K«tt*<i~6fli©itttttX«^tttto 

& -T 7 7°n 7* -f 7 7* h + S/*, sec-7 h*v/3k tert- 

*y£L< ii5>c,-c.7JU*;U7 5 y tf^i~6ffl©ffi«M*XM: 
^HKtt©7;P*;w«*N±jriX«2OTt-*7;u*;i'7 $ y**SH*U #J 

^f^7i;i> 7°nt°;l'7iy^ 7 7°n t 8 /l/7 

UM, -fl-frT iyj,^ V7*f-;U7 tert-7*f-;l/7 ;;S S ^> 



Ar 



Ar' R' 
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£ N x^yM 3-)lT I y3> ^xf-;l/7;;l, v^d t°;b7 = y 7"p 
t°;U/f-;P7 = xf;^ob^7;;i, S>-f 77°o t°7 S y & *J 
'fvrf^;/^ xf;KvrW;;i, 2> tert-7*f-;l/7 $ y g> 

tt©7;^>MWt57;i'+;^;i/t-^7 ; U flUtlfyf- 

;Vx;l/*x;U7 x^;i/^;u*^;l/7 S y^ :/d t";ux;i/*x/i,7 

Sy&> ^7/nt°^;l/t-;i/7;/i, 7*f-;l/*;U*-;U7 ^ 4 
v73-jiz>)i>*-)i'T i y^ tert-7>;ux;u*-;U7 $ yg. ^^/u* 
;u^r.;i/7 i y g> -f v^>-f ;i/x;u*xwi/7 S y^> ^*->;i/x;u*xwu 
7;;SfW5:i^"C§5, 
7 'J -;U31±Offi^07j<^WC 1 -C 6 7;U+;UST'®^$nT^Tfe J; 

i\7'j -;i/>wu*x;u7 ^ yitii, 7 y -;wat±©ffiie©7K*M : f *<C- 
C 6 7;M=-;ugTfi&$ tiT^T t> i \ 6-14 ^©SttS&bjc*^ 

BfcUfJxJ^ 7xx;|/^.;^x;b7;;$, -*-7f-;U7;;U*xwU7 $ J g> 
fx-;i/x;b*x;i-7 E yg> t° y i^l/*;l/*zwU7 $ J S> 7U^;l/^ 

7 'J -;U31±©ffi«07K^^C 1 -C 6 7;U+;USTfi^$nTOTfeJ: 
t\ 7 , ;-;l'CrC 6 7;l'+;l'X;^x^7; y££M\ ±SE?£«LfcC,-Cs 
7;u*;i/x;b*x;U7 s yS©7;i/+;u±{c^^6~i4^i©^^bJ<^ 

xttBHws^K a^afracffittssfis^ ^^tt*»«k oatfti.s i~4«© 

7;;l^f!*U ^Ji«0^;U^;U*r.;l/7 ~ yg x 7xx;l/xf;^ 
;l/*j^;b7= yg. 7ix;i/7 , Dl:;I/^;l/*x^7; yg N l-yf;l/-2-7i 
x;Uxf-;U;wi/*;x;U7 i y S> 7xx;l/7*f ;^^^x;l/7 • 7 ^ 

x;l/^>^;l/x;U*x;U7 7 iX^+i/^x^^x^y 
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i-Vf-A?/ l-jlKJl'fr-Jl'T I ^-7f-;l/xf-;l/*;U#.=.;U7 $ j ^ 

tf y s?;Mf-;u;uu#.=.;U7 5 7 'J f-;ux;i/^^.;i/7 f- 

U ;Ux^;l/x;U*— ;l/7 ^ fx-;^p \ijIxjv^—j^T i J h° 
U ^;U7"^;i/x;i/*— ;U7 $ 7 i) ;u^>f ;ux;u*— ;i/7 i f- 
xx;K+i/;l/x;l/t>-^7;yi^ Xli**i£©3§f§aLhK 0,-0.7* 

AJi> p^-r-5M^-K*2a^i^LT. ganger asfirFXtfflisr 

&tt& 7; ;i, c,-c 6 7^3 + '>^ C-c 6 7;i'+;u^5j-^> wfyu 
3% i/TS&> -hnS, 7;u*;u±{C7.k$^#*&UT^Tt>cfc^ ; &y£ : 
U< {iv?C,-C 6 7;u^;U7^ /3£ N 7;M t ;i/£L<tt7;i/*u>±KzKSai 
^ffi&LTl^T&.fc^Ca-Ca D7-rt>*;l>7 S yS> 77U*7iog : U< 127 
;l/*l/>±IC7KSai3& < iKftLT^Tfe«k^C8-Ca D7;U*>I> 0,-067* 

*;i/7'5 7***s&L< tt7**i/>±K7k»*jWkt&LTi*T*>«J: 
<^N- (Ci-Ce 77U**) -N- (C 3 -Cb D771/+7U) 7^^^ 7**71' 
±K7j<$^#fi&L-C^-Ct>J:^N- (CrCT/l'+^-N- (7n-f;W 7 

77U*U>±K7k$*a<fi&LT^TfcJ;^C<-C7^tt^ 
7l/#*/>^ C 1 -C677U3*->^;l/^;I/S. *;U=7UX. C 2 -C 6 77U*y^ 
7bS. 7o>f;H, Xtt*»S. 7;/i, C,-C 6 77U3*i/SSo-^y^L 

< ii$>c,-c,7***7 ; ;s*b<£3S± oaiftis i~3i@©a&g-r® 

&£ftT^Tt>J:<,^ C,-C 6 77l/*7l/S. C 3 -C B '>^ n77l/*7Ug. C 3 -C 8 -> 
?n77l/*;l/C,-C 6 77l'**^ C2-C 6 77U'7-^.;l/S^ : L< liC 2 -C 6 7;U* 
x;UgTfi&£ tiX^X t> «fc < . X»ffi3ff3r#3»^5l?tt < t fc 1 li&±©S 
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& -f 7 7 D # + ->ix 7' h + -f V 7* h + ->g, sec-7' h * ->2£s tert- 
^f-*a££ifc!*U ^tttoKli, t+frf-Hcl^ xf^f^ yDt>f 

7^+;u±»=*as**iBft LTt^T $> J: i^y £ L < (i c,-c 6 
i?«W*Xtt^Kttffl 7 N ±c l Xtt 2 -5 t ;u+;ur $ y S 

VZfv t°;U7 ^ 7*f-;l/7 S 4 V 71- fry tert-7*f-;l/7 
jyS. ^>f;i/7;;S, 'fv^ws;^ ^*:>;u7^yS, v? 
>f;l/7;;S> -x.?-;m f-;U7 i ;S, ^if-;U7^y^. ^7°Dh°;l/7 
= 7°Pt°;uy^;UT$ yg, x^;U7°n k°;U7 ; y^. ! J4Vfu\£ 
Tiyiv^vyW;;!, xf^V/Wty^ v?tert-7*f- 
^7;;S, ^^>^;UT = y^ y^f7^>W;yi, YV^>f^ 
^f^7; /I, ^+y;l,7; y gg^SStf 3 d -So 

7 Jl< * itfg L < 12 7 U >± KtR$® #fi& L T ^ T *> J: ^ C 3 - C 8 •> ? 
°7;i/+;i/7 ^ yS<hti> 7;u*;u£L < te7;u*b>_h{C7j<&»a<g&L 
TUTfcJ:i^^3~8^i©C3-C a i/^nT;U+;U7 = y2££Sa*U 
lf->^o7 p nt°^7iyS, ^^pyf;l/7;y$, p^>^-;UT $ y 
31, i/^o^>/;l/7;yl, y^n^>f^7i;S, -> ? -f;l/7 
2-yf;l/y^D7°Dt:;l/7;;l, ;1/->^D7*W; 

2-y u^.yf-)]/T i y^ 2, 2--^y f-;u->^ o^\4 : -->;U7 ^ y^^ 

7 ;b*;U£ L < (2 7 U > _tK#»£j&<HJfe LT l^T & J: I % C 3 - C 8 •> * 
P7;i/+;uc,-C 6 7;b+;U7 ^ ySili, 7;u*;U3g : L< te7;u*i/>_hjc 
7kS**<BftLT^Tfe«t^^lK4~14fllOCa-Ca*>^nT;l/*;UC,-C, 
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l-'>?n7°o t°;Uxf-;U7i y^> 2-->? o7°o fcT;l/i?-;U7 ^ 7 
& 3 - •> * d 7°n t° ;U7°o h°;i>7 ;yS,2-->^p 7>;u.x^;U7 S J & 
2-->^o^>f;l/xf;l/7 S.y£$WW£*i3. 

7^+^L< tt7;M t U>±K#Ifc2l#fi*LT^Tt>J:^N- (C,-C 
7W^)-N-(C,-C->^n7;l/+W 7iyg£li. 77U+;U^L<147 
;u+ 1/ >±K7j<$?S#fi& LTt^T & J: l^t3g»4~15ffl© N- (C,-Cb 7;b 

-N- (C 3 -C 8 •> * o 7;u+;u) 7 $ y U 0iJ;LtfN-y ^;u-N- 
•>^a^at^7;yi, N->f-;i/-N->*n7*f-;U7sy2k N-y?-;i/- 
N-->? o^>f-;b7 i ;S> N-y ^;u-N->^ d^\+-/;U7 ^ ;I N N-y 
f;l/-N->^D^>f;l/7; y2U N-y Tfr-N-i/? □ ^;U7 5 yg> 
N-Ji^b-N-i/? a7°a t°;b7 N-T'f-Jb-N-v'* n7°n t°;U7 i 7 

& N-^>f;l'-N->^D7 , Dh t ;l'7; y^ N-^4- o/d tf 

;U7 N-xf;l/-N->^oyfJl/7 ^ yg, N-if^U-N-^ n^> 

'W; N-^ , oh°;U-N-->^D7 r ^;U7^ yg> N-^>f-;U-N-*>^ 

7^*;U±i:i7jcM#g&LT^Tt>ck^N- (C,-C7A*;W-N- (7 
a-T;U) 7; ygili. 7^+/l/±IC*K2l**filftLT^T*> «fc^&3RK6~ 
1211© N- (C,-C 6 7^+;U)-N- (7n^;l/)7; /Mt!*L> fllitfN- 
yf;l/-N-^>7-f;l/7;;I^ N- (l-xf;l/)-N-'<> , /'f;b7;yl^ 
N- (l-^p t°;u)-N-^>W;U7 $ (l-y^^-N-o V-oi^ ; 

;i>7 i n- (2-7°o h°;u) -N-^>y^r;u7 $ 3-7*^10 -n-< 

>W;U7 $ yg> (4-^>f-;u)-N-^>*/-f;U7 i/S^ N-y f-;u-N-^- 
7h^;b7;;S> N-/- 3-)l<-N-3-x--Jl<i])l#-Jl'T I y&> N-y^;l>- 

n-7 u;u7i ys, N-y ^^-N-f'j v^tum-jur 1 N-y ^;i>- 
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*«*U #J;Ltf> i-t°o >J 2-^^;ut°o y 2, 

t°D 'j s>/ak tf^y 2-/f-;nf^y $V2k 2, 6-^>f-;ut°^y 

io tert-7*f-;U^-4-'>^;U5fC->'l/^ ^>f-;l/^+->^;l/*"-;U^ 

C 2 -C 6 7)iij J << jmtli, K^2-6fflofi«ttX«^ifeK©7;i/* y 
is 7>y;ug> -f y^o/«y-f ^vT^y;^, ^>*v 

*Haf*W^*7D-f;HI*iS5|cLH flRJ^ OVf;^, ^7 h-Oi/ak 
20 t°y s?;u/7^jK-;I/3E«. f-x^uajusj-crji,^ 7'j;i/*;i/t:-^ f-7 

C,-C 6 7;u+;PS<i:(i> ^Wi~6ffi©iimttXii^iK^07;u+;uS 
**!*U y^g. /oh'^ -fvyo^i, 

25 7^1^ ^77*^;^ sec-7*f-;H£, tert-7'f-;l/g, ^>f-;u£ % -f v 

;U7*^;l>S> 1, 2-i» f-;U7*n t°;u^ l-i^;l/7°o b°;Ug N 's+WUg, 
-Yvs+i/;^ l-^^>f-;ug x 2-y ?-;i"Of-;t>£ N 3->f;K> 
l, l-y^f L ;P7'^;uSs l, 2-yyf^f;H, 2, 2-v>yf-;U7' 
30 l-xf^/f;^ l, l, 2- h y / f-h-fu t'jiM, l, 2, 2- h y y 
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C 3 -C e ? n7;l/+;Hi fi, 3-8 {SO •> ? o 7;U+-;UK**!* 

U •>?n7°otf;l/g N ->^o^f^ •> * n ^ > 

D^-n^St, l-^f-;l/-l-7°D^x;l/g > l-Jcf-;U-l-x-f-;U^> 2-^ f- 
;U-2-7°n^x;u^ 2-> ^;U-1-7°d^x;^ 4-^>r-;U*^S*<^lj , & 

C 3 -C 8 D7;u*;i/C,-C a 7;i'*;u26tttx ^W3~8jS®->^ 07 
;u*;u**Wt"*lSaaS[l--6fli©7^*;ua6*S!*L^ #J;Ltf P7°n.t° 
;M l-JlM^ 1 - i/^ n 7°d h°;Ux^;l/g N 2 - ? n 7°n tf;Uxf-;i^g, 2 - 

t°;U7*^;u^ 5-i/^D7°oh°;U^>-f;U^ N 6- D7°n h°;U^\^->;U 
i/^yw f-^"MU 1 p^f;l/xf;H, '2-v/^ n/f^x 

;l/£***U AttftiCli, xfi^l, l-7°ot 8 x;^ 2-7°Dt 0 x;!/S> 
1-7* f-x;^ 2-7>x;Ug N 3-7*^x;l,^ 1-j* t°x;l,g N 1- 

7x>3g N ^7'/-;i/^ f-7V-;i/au **if7-;M*, *j 

7 5> >8L h 'J 7 5? >J*f£j&<3Stf £ ft § 0 
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{47 JU* b >_hK*»£*<fi& LT l^T t> =k I > C 3 - C 8 •> * d 7;u*;u C, - C 6 
7;u+;u7 $ yak 7;i>*;u^u < 14 7^+u >±fc7jclfcak&<H&LT^T 
t><fct^N- (C,-C 6 7;U+;U) -N- (Ca-C 8 n7^W 7=yg. 7;U 
*;l/±Jl*BftS*<fiaftLT^Tfe«fc^N- (C-Ci7A/+;l/)-N- (7n-T;l0 
7 5 yak 7;P*l/>±K*K2l^faftLTC^TfeJ:^C4-C5H*>f 5 yg. 

7 5 y&, C,-c 6 7;u=j + ->SS^ : ey^ : L< ii^c,-c 6 7;u+ 
;u7 ^ ya6fr&«*8«fc oawrn* i~3ii®tt&«T-g&£ ftti^ru 

■C 1 -C B 7-rt'*A'2k C a -C,->;n7Wi, C 3 -C 8 •> ? o7;Mr;UC,- 
C.7^+^31^ C 2 -C 6 7;l/'7--;l'^L< (4C 2 -C 6 7>'l'+-;U*-Ctt^$n 

i;u arc jg-c 5 7? ssk «t o sarr 5 c i #-c $ 5 o 
i) -sa^ 




[5£4\ AM2 AXIi^©^$^fffitt£^U RteC,-C 6 7;l/^;ug£jjrf] T 

Ar 2 ' -CHO [m] 
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Ar 2 ', A'StfRlilirSa©*!**^*-*] T'S£nS 2-7 nH— - hit 
SSftSJ6*ff [IV] 



o 




o 




COOR ^ 



2) ft^&l [IV] \t&rf0^m\Z^WttZZ.t^HkXh^ 9 
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.Met 



COO - Met 



[VH] 



THF\ Et 2 0, V* h + '>i^>^O«4 , >-100 < €~MS{CT, A D y>ft 
7 o >f ;i>Xli 7 U - ;Ux h 'J m t&m £ 5 d 1 1: J: 0 , 




At 



"COOH 



21 



[vn] 



[5t«K Ar 2, SO-A 1 {i|tfl£©^!*^Wr'5] T*3ft**;U#>»R3W**JK 

u^TJk^ft [VII] (i. ffl^1"SiS-'NDy>*;l/!K>Bfjr*fLT2W 
© ^l^ffli ^ T 0 -fit* ^ny> S * ;UsJ5 >K© i8 fifajc 

M^Z&MWtMRZffflS&t LTIiBuLi, sec-BuLi, tert-BuLk LDA. & 
ftic [Vlll] ©*;u***->^a£*gttfl:-r5fcai)i:, [VIII] ^Wt^- 
hli?DD*M, THF. DMF^©^7jc^4 J -20 < C~^S<CTCDI^©S 
-T $ *V'J Kn iSi|xxf;^x-f;K THFI£©^tt?gj£*-100 , C~ 
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0 




[K] 



Kt, DiiH^-COOR>-COOMetXli-COOH<£-^Ls Ar 2 ', A\ RRUMet 
X. [VIII] ti. 



o 




[X] 



-ass*; 



0 




[XI] 
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Ar 2 ' - Met [XI] 
[it* Ar 21 X Met It fljE©S:*£ Wt W^JiM^^ $ 

3) [VI] ICS* U THF> Et 2 (\ r-*->x* >«$©gfltf\ - 100 

Ar n -Met [n] 
K+Ar'MSAr'Xtt^^fi^Mft^U MetttlWB©*!**^*] T 




•fSo flS^tt [XIII] £ tTli/'J^t-^^^fflt^im^M^f 

mtozit&to [xiv] ^ #gMt;^ o &&wmc>>m&<Dtim 

^©^&£/£, ii) ^^©ffife^lS^^fl^ £ ? J -jK 3-9 J -JK 
V**rVy, 7-lrh-h ^^©^vJc^tNaOH. KOH^©M£g^\ 
HCU TFA^OK^^Txx-r^SB^JnTK^JBf^CiT. — HgiC [I] 

[XIV] ^57 7{b*')i-yxf;i,x-f;l'i^0;H'Xig 
ST. h 'J xf;b->7 >^©jB5aWifil5*-a-*^5&L< {i-78°C~0'Clcr 
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Ar" 




K4\ Ar 11 . Ar 21 , A'£tf RttWE©***W«] Tg^tl-S^^^ 

R 3 ' -Met [XVI] 

j£*fr5;:£KJ:tK — IKS* 




[xvn] 



[3$*K Ar 1 , Ar 2 , A, R S1 JkXf Y lifluffiOli^^rW 5 ] •C£3ft**$&BJJ 

<fc£^ [xv] icfcfu Huie^ti [xvi] **a«nns-a:fc^ ^cfctt 

R n -Met [XI] 
R"liC,-C 8 T;U+;b«^^L, Met(i|Sriao3e5|c*Wr«] "C^cF 



WO 95/05374 

— 35 — 



PCT/JP94/01357 




[XK] 



[3$+. Ar\ Ar 2 , A. R\ R 31 &tf Y{;mi5©;&!*£Wir<5] -CmtStlZ* 

[xiv] » u fta. aa^»^©«^ttK©#a^ Pd- 

S~50T^CTixJ&£ff9 THFv ?xf;l/x-r;K 5?^-+-y->tj^ji- 

x^y-;K ^5/^; -^©T^u 
»£©&£»«+, 8t&$©&JS£q9ET\ iftt i£m^©i£®>£-78 




[XX] 



itU cn*rStL i M{ci5CT^fiWM5#:©9ra©'irtB»^©a*x 
©KftBf^x^^^So^Jc^jB^jgSttkftSJS^fT-j ciicj: - 
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[XXI] 



zwkt&c turns 

tt&m cxvii], [xix] Rvztuhvmmw, xMii&a cxx] fc*fu 

THF, Et 2 0, DMF, DMSO^©^+>-100 t C~100^C-CBuLU LDA, NaH 

r 21 — x [xa] 
[5t«K R 21 iiC,-C 6 T;u+;uS^Lv X liKift****-] TS*ft4^ 




[XXI] 



K<K Ar'> Ar 2 , A, R\ R 21 , R*RV Y (4SirSE<oaR5fe*Wr *] TgSft 

4) fc-fi-ft [V] fHt Fo77X -Jxf^x-fyk h + -> 
DMF, DMS03^JgflE"K-781C~gi&T\ TEA^OW^S, 7jc 
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Ar' 1 - Met 



[xnr] 



-$5$ [XXI] ■C*$ti**l8BJiYb^»*^fiR"rsc<!:*<T**. 

5) *^Bj^fe [i] (D3%ARvm$fr&im-Btx-w&&ifi&LTm 

ttiZ [II], [VII] [X] £LT«^#^lcM&3teW"fa-rt:£<» 

frfai) ~4) cii^-cssa^ fiiT©«tt^rs*i- 




COOR 



[XXV] 




COOR 



[XXVI] 



z-s 



COOR 



SmTT *] T**naz;i/7«f K#*fiaftf<5o :<oyi7r^ [xxvn £ 
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5t 



:c7An- ;M£ [XXVII] ©tKK** MJ > f-yu •> u ;n h + •> y f - ;u 

mCPBA ^OfMBM tRfcZ .-jRSC 



$ ft 5 x ji * - ;H**fiJS-T S o 
ffc£«& [XXVIII] KftU-lOO't-^fCfcOT. THF. yxf;l,x- 

6) *$&HJMfc£fc [I] ©9 13, AS^'»^Ki-KfZl^i^ LT 





ii 
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*T ck I * C 3 - C 8 '> ? o 7 Jl^JlT i J 7;U* Jl^ L < li 7 1/ >± ir 
7K^*<fi^LTC>Tt>J:^C3-C 8 v/^ D7;U+^C,-C 6 T;U+;U7. = ;I % 
7^+^L < IS7;U+U>±iC7K^^eglLT^Tt, ct^N- (C,-C 6 7 

;i^;u)-N- (C 3 -C 8 ->? o7^+;i/) 7;;i> 7;u*;u±K7j<»#g& 

ot^Tf*. luiai) ~5) O^T'^-r^c'i^T^S^ TOi^M 



St>©*3*U Ar'\ Ar 21 . R>\ R 2 \ R 31 &tfR liffiEO*!* 
IS^ / 9 9 u vM^M^m^MB ^mW± M £ A3p©^ft;£!J£-40'£~ 

xsodfetajsufc-f s k ca-r ~ K-oi/'^-r K©iseft£ /.ts- 

ar* >*<fiSi*iUT7jc»S*W"rs*&, Ifczk^li, r-fef-;i/£ v ^ 

l\) £x ^ft>^U>. ?oo*K 1, DMFI|©^ 




COOR 



[XXK] 
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. R 4 ' It&m £ ft fcTKB^I^iBife L T ^ r *> «t ^ C, - C 6 7 ^ 4- ;ug£ 
U A\, Ar\ Ar 21 , R\ R 2 \ R a WRte1ijlE©;f Bfc£W-f *] Tg£ft 

Mttffi U SJJ*#ICW 10-50 S*©Uffifc7k** 'J * A, 7 -7 A# 

txxx] tcftu l, 4-^***>^o*ttf . zk$tft 

^h'j-'7A«ss©ijai*ftffi*#N-^>'/>r;i'**Bfe*L, *©&, r 4, ±© 

tK^»©»s> ^f-rt^u < ii^jFiai*a«ftsi5Xtt^f rt^u < 

-?Hia7c7 ;u*;Kk*C J: 5 NHg© 7;U+Mb> NH&© 7 a -Y Mfc&tf bu 
K©ttfiifc*fT5c [I] *H!j6t5:4ms. 

*»flHftKJCtt y ffA^+t> f-;Uv?->5 h\ LDAtt<tr©fr«*?(^5ft!S 
THF, x-7 l ;UtS©*jttE4»>-78 , C~SfiT, TW/n; h\ 
7;u*;U3-v? K«$©7;i>*;i"*-5-f K*SJC*** c <ks6<2* U^ 0 
rtTtt«fcS(5*^T-5*&i:tt. 0r2©ffi«©*BMI*^5-f 

Ik "h U •> A->7/ #n t K'J Ktp©a7G*O0#Sn : \ *;Uv 'J >x 7-fe 
h7;u-r.t K^fiJSSltSo £lfrfi£ti-20~*i«©»,6iSfijW?£ Uv 

#fPJHL£#! [I] ©?5> dft*Tlc*©»aiti«3gt©K^©<£i^© 
oi ^T (2. liria©KSJC&& Idfi^l^iE^ £ ftT t * * ft63££g!£l&*fi& 
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7'^^:®lM 2 P?t^M^4 o CJIT10mM MOPS pH7.4»Wtt»t'T# 'J h 
d >KJ:»)#*S>x*--f XLfco *ti?*-H:-> g 20 96 fete 5 <£ 9 {d 
JniL, 1000xgCT15MM^L, JEK±a£ 10000 x g i:tl57>» 
L£„ ^©±®*HJ^ 90000 xgKT40#R8i&frU '*#£ftfcfctS£5mM 
HEPES/Tris pH7.4ttafiB[(t«ir«jB* * 25mg/ml C 1£ * «fc -5 

-©^M16/zl^50mM Tris/HCl pH7.4^®^A (10 n M tkffc* 
;l/->«7/^ 10 fiU O.lmM PMSF, 1//M 

>A> 2jtzM o-r^7°f-> N ImM 1, 10-7i7->^o 'J 0.1% ^plfa. 

mrjiyi n\*\zmmz#ii<, zemmm^ (A) mz&mm 

#0.2 M K* 'J >-l (##&W*££JBX (B) SfiKA 

(£fe£jfl\ Xli (O 1.1 n MiftiSaift^* 4 // l*Jn 

*U Mtw-en^'tllC 12S I-x> K-fe 'J >-l (12000~18000cpm) 40 ^ 1*JD 
d 25 ICC T 4 B#M-r > + ^<-i> 3 >U ^777^ 
;l/*-GF/CCTttjfi*?Tl^ 5mM HEPES/Tris pH7.4 (0.3 96^jfil7f 

IBBJHfc£*l 1.1 ju MKfctt* ,25 I-x> K-fe U >-lM£Pl#$D (96) 

(C) - (A) 

D (96) = 100 x 100 

(B) - (A) 

fcU ET a §$#a0x> K* 'J 1.1 // M©»fi-C99 96ffi#Lfc 0 
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^/NB^IClZTlOmM MOPS pH7.4M»Ttf >J ho>i: t tH 
t^t^XLfc. *ti?*-H:s/ g ^£ 20 % \z /«£ £ «t r> frflo*. , 

ioooxgK-ci5#r»i>u %.t±m£iooooxgizTi5&m&bLtz 0 z 

©±g*Ii:> 0OOOOXgJCT4O^|fflj8^L, mtltzi£m*5mM 
HEPES/Tris pH7.4$M+K!&®$tf 3.3mg/mlK/,£ Z £ j i:MS^ 

Cl©Ii#iil6*zl£50mM Tris/HCl pH7.4«flKRA (10 /t M feffc* 
;l/->«7A, 10 /zM tt<fcT^*->«>A % O.lmM PMSF N lfxM ^-fx?? 
>A> 2#M n-f"?7f->x ImM 1, 10-7xt>^n'J >^ 0.1% 
J»7;i/7 5 >*£■&) 340* l+irSSS-frfco c©»#{i\ (A) 4b»ftK 
i«0.2/«MiS5^x>Kty>l M^^ffi), (B) «A 
(£*££B\ Xfi (C) ftfcggflU.l u MitiittRft^ 4 /£ 1*JD 
SK^tl^tlK 125 I-x> K-fe U >-l (12000~18000cpm) 40 fi l*Jn 
X./c 0 cn&©ii^*25 , CC-C4I^H-f >+ J L^--> 3 >U ^7X7^ 
;l^-GF/CKTM£:fTl\ 5mM HEPES/Tris pH7.4 (0.3%4Mfitff 

S6!8fl:£4&l.l # MKfctfS ,25 I-x> K-br 'J >-l*££PlW^D (96) 



D (96) = 100 — — — x 100 

(B) - (A) 



-o 



o 



#3M/i©ft*fc£4&J©-o-e* S H»J 2 04t£!$j 2-x^- >f-^--7 — A 
14s ET B £gfl^©-*> K-fe 'J >©&-£3s 1.1 ^ M©»fiET8096|filFLfc 

^^©Stfc»JR*«liti^ ipllmnu fi£ 10mm © 5 * >ttS**^jS L 
/Co rtftai&*fBJl»LfcfiJ**95 96 0„ 5 96CO,©g"£#*-Cfi&5ftI Lfc ? U 

x> K-feij >-1^1^6lJi:vi7*7 7 l l : rt(:lin^^cii:cfc')#t»n^l: 
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/Co 

t htttiBfrlBIJ&i* (SK-N-MCtt) RVt hyvJlsTjfcffiMM 
(human Girardi heart cells) (lv*"*lt>*B#S!3B Oft) J:l)*A) *J& 

**5>^-^f1f-*/|0"C4TClCT154mM NaCk lOmM. KC1> 0.8mM 
CaCl 2 &tf20%-> 3 |i£^frlOniM MOPS$®& (pH7.4) 
*WXU h£ 1000 x gT15 5»iaUS^L^ 0 ±»*41C % 

100,000 XgTS&IClBfmiStoL /Co »&nfc«t»*5mM HEPES/Tris 
ttflfft- (pH7.4) Tft^U l^Milto O.lmM PMSF. 

ljuM^y**^:/, 2//Mn^yf>, ImM 1, 10-7 h o U 

lmM EDTAv 10 ^ M CaCk 10 u M MgCl 2 &tf0.1 %*!kMT I > 
£#ir£S 0.4ml O 50mM Tris/HClttRjft (pH7.4) t*\ f£$tffc£%&£ 
(1% DMSO) ^in^.> ,2S I-x> K-b 'J >-l £#K<< y***-* 9 

> LtZo 4I$H& El8*»^ 0.3% 7 i/jfurfT^T* $ >£-tfr#£PL*:5mM 
HEPES/Tris««» (pH7.4, WA) *Mz.tz 0 i&££tf2N££0 123 I-x 

> K-ir U >-l£9-> hv>GF/C/777-f ^^-*ffit^T^]BLfc 0 

>*-*/B^Tfl(lj£l,fco 200nMOx> Hr'J 

>#ST"CifllJ^L/Co 1.1 a M»«{C*?tf Stt»-fk^O»I-x> K-tr 'J >- 

(96) fcamtbfco 

#SgTO£$©ttSte£tlT£ 3 HifeflJ 2 ©fc^Jft 2 ©it > 5^* v - A 
It, ETA&tfET B £&#JC*f1-£© ,25 I-x> K-tr 'J >-l ©fif-fr** 
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99 96&tf80 96fi#bfc o 

rt&neiia*iii!iufc«**959<Oi. 5%co 2 Qm&trx-?miitz? u 
*5S?a©rt3Efls^©-o-c***iai^j 2 ®it&®2 iu 0.1 0 m * e> 10 

jet M ©*«t\ x > K* 'J >- 1 ©ffl4SJCiftjft*JBaiir^riRi^«i U * 
©**^cttj»*4*ttfr-»fc. *fc^ J&SrettJbfcJiMI 

±IBJllL*at*:i:*tf*i> K-tr'J >JDUtiHC;ttU *B*tt^ffcffi*jj*Lfc 0 
7y Hcfct*5i&D&ii.%©«*3iJg 

s n;M 2 o-fi:^ 2 & 0.5 % mc ess l „ z ©mtt& iK-vzm^T 

WrtK 10mg/Kg <b 5 J: -5 3£«J§. L fc, tS^luS 1 & 8 B# 
IB&K»iRrt-*-U«J:0£tol20jiil*'\'<y >SPfcU £*i*?fra?a&i> 
fm (6000rpm, 10#, 4°C) Ui^#/: a - ©« 10 // lKx* / - 
;l/40 ju 1 *iniBfefie U *©^»<&#MLt?»40 0 1 IC 0.2 96 TFA 40 jc* 1 

: y^-b^Hk^XII. *5;Hr;K)D-R (0 4.6mm x 
250mm), 

glfrlB : 0.1 96TFA-7K/0.1 96TFA-7H? h-h'J^= 75/25, 

: l.Oml/min, * 7 : 40 «C. ^Afi : 50 ju 1, 
tttH : UV (276nm) 
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*©?£tt##T*SJ.*>*-:*-7-Ali. jyt+K 8.77 ± 3.52 ug/m\ 
SO' 2.11 ± 0.37 ^ g/mlffiSLfc. 

KrflftSjm tg&^ fr 

£J£*!U ffiiB*«k ?Wt£ik ©JRiSWXii^ffiS^J^cii^M^ns^ 

Jft^©JH^l B*fcf) 0.1-lOOmg/KgMT* fK ^ftP!fi:4©*^l H 
fc/c(9 0.01~10mg/Kg^K-C*S o 

iacft6©id&#j©*{cis££ft£ t>©Tr«fti'»o 
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9mm 

6-x^->^M:-;b-5- (3, 4-^ ^lx>^t^->7x-;l/)-7- (4-y 
^■>7i-^) S/gcOfV [1, 2-b] \£V'J> Ut&Val) 

(1) 2- (4-> h^y/7x-;l/^;l/^'-;U) -3-fcT'J 

t°'J v?>-2, 3-S>*;H? (l.Og, 6.7mmol) Cf h5k Kd7 

7> (15ml) jg&K^S^i::-^ 4-> ^^7x-;l/7n i/«7A7*o * 
KCfhfh Kd7 7>»« (0.89M, 8.0ml, 7.1mmol) ifFLfc, TO 

izximmmwm, f^&ftr (20mo *jdats^*<?' 

10/1) KTffifSiU 2- (4-y h + f7x-W;l/**i;l/)-3-tf 
'J y > * >$? (479mg) i L T#^ 0 

(2) 2- (4-> h^-> 7 x - -3-h° U v?;^;!/^-;^ n >j 

2- (4- J h + ->7 x^;U^;l/^;U) -3-t°'J >g£ (475mg, 

1.85mmol) lzmtT*-Jl (11.0ml) £Jn;U 90 ^ IC T 2 B#p H ^jnfflj$ U 

©*#*a£flETS8U afi*ttff?aSLfc„ co&Steft&k-rh^fc Ko 
77> (6.0ml) -«v?if-;U^-x/U (1.0ml) Jgfl?U £Dtf£ 

[^ + -7 u ;l"*7'-7> y^V'^S*^- Vfix^- (J. Am. 
Chem. Soc.) H68#, 1386-1388 (1946)] ICJ; 5iULfci?xf ;b 
*J")AVD7- h (2.0M 5>xf-;U.r— r;l/&j& 1.0ml) 45°C{C 
T1.5«FlHIK{SLfco IN (10ml) fcjtafcEJfcfcffit Lfcfc* 
*?#RU ftttxf-'HCTflltiJLfco W«IJi**f*W»v^* •>«? Alt 
JBU j*E«l*SLT»fc2- (4-> h+->7xx;^;^) -3-tf U 

(3) 6-x^y^^-^-5-t^V-7- (4-p< h**>7xx;U) ->?o^ 

3-^xy [2, 1-b] b°'Jv?> 
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(2) T#/c2- (4-y h + ->7x-W^^;l/) -3-b°'J 
?d>| yxf;bxxf/W:5»t h U t>l*7mWl (10ml) £iQ*. N 

ms?su m\±^^Wsk, mwi*i-juzzte&uz 0 mm*-? 

>: HSfci 3: 1-2: 1-1 : 1) CTlIL, 6-x h * tf-7U- 
5-**V-7- (4-^ h + ->7x-;l/) i/?D^>*-l, 3-i?x; [2, 1-b] 
t°'Jv?> (215mg) *ftfe»ttfetLT#^ 

(4) 6-xh^->^|/^-5-l: Ka*»>-5- (3, 4-y f-l/ 7 x 
-;l/)-7- (4-^ h^ri/7x-;U) '>?q^>?-l. 3-v?x; f2, 1-bl b° 
U 

6-xhtv/*Wx;l/-5-t*V-7- (4-y h*->7xx;l/) i/^n^> 
*-l, 3-i^x/ [2, 1-b] h°U^> (208mg, 0.67mmol) ©f Ko 
75> (5.0ml) zk&T\ 3, 4-yfl/>^+->7xx;l/7n-> 

7i»7o i K (1.08Mx t Fn77« 0.8ml, 0.86mmol) *jBTF. 
U HffiKT30#HfflH$Lfco SlfcttKlNgK (10ml) £}|D;L£/££^ih 

tK m v •> y a TMiEiSS L rmzmfet . v 'J # yji ij 7 a * 

07^57^ - (^^^1±S •> 'J 7^> 7 1 ';U60/^ + -it> : ffiBxf* = 
2 : 1) KTflMKU 6-x h + v*;U*"-;l/-5-h Kn*->-5- (3, 4-> b 
>v?t+y7ix;l/)-7- (4-/ k->7ix^) ->?n^>*-l, 3-v?x;- 
[2. 1-b] h°>J-^> (160mg) fc^fe&tfctlffi LTf#/c 0 

(5) 6-xht->^M:x;h5- (3, 4-yf l/>W->7i^)-7- (4- 
J h4-->7xx;u) ^n^>fy n. 2-b] b°'J-^> 

6-x h^i/*;l/**x;l/-5-h Ko*->-5- (3, Hfl/V-Wv?^ 
;l/)-7- (4-> ^y7xx;b) ->^D^>^-1, 3-v?x; [2, 1-b] fc° 'J 
v>> (130mg) Ox^-;b (4.0ml) Jg«ir N « (2«f) il0%Pd- 
C (60mg) fcfti*., **»ffl»T\ *fi*ffi«CT»L<lK^Lfc a g£E»7 
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:H$fcx^;l/=l : 1) KTtfjRU 6-x h*f#,M?.=.;l/-5- (3. 4-> 

[1. 2-b] tf U v>> (23mg) *^fM»tLt||fco 
FAB- MS (m/e) : 418 (M + H) + 

'H-NMR (300MH2, CDCU, Sppm) :0.69 (3H, t, J = 7.2Hz), 3.46 (2H, 
q, J = 7.2Hz), 3.78 (3H, s), 3.88 (1H, t, J = 7.6Hz), 4.70 (1H, d, 
J = 7.6Hz), 4.79 (1H, d, J = 7.6Hz), 5.94 (1H, d, J = 1.5Hz), 5.95 
(1H, d, J = 1.5Hz), 6.76-6.88 (5H, m), 7.17 (1H, dd, J = 4.8Hz, 
7.6Hz), 7.34 (2H, d, J =8.9Hz), 7.52 (1H, d, J = 7.6Hz), 8.51 (1H, 
d, J = 4.8Hz) 

Rtm : 0.45 U Jl>?#.M > U -hfJlSGF^/^Vy : Mx^= 
1:1) 

(5RS, 6SR. 7SR)-6-fr;U^*->-5- (3, 4-> f- U > -^^4--> 7 x ■=.;!/) - 
7- (4-y K->7i-;b) ^o^>f; [1. 2-b] b°yv?> Ut&%2) 

$mmi- (5) T#fc6-x h*->*;l/iK-;U-5- (3, 4-> f- 1/ 
7i-^)-7- (4-^ h + i/7x^;U) ->^n<>f; [1, 2-b] f'J-^V 
(20mg, 0.048mmol) ®t ? J-)V (1.0ml) M{C4NtKM^ h 'J •> AtK 

mm (o.2mi) ^io^-s MK-ci8i*iaiaia*Lfco ses^tKt«l n » 

iftU «BET»«*a*-rSCtlC«k*3. (5RS, 6SR, 7SR)-6-*;M?**->- 
5- (3, l/>-^->7x-^)-7- (4-^ h + ->7x-;l/) v/?n^ 

>tV [1, 2-b] t°'J^> (16mg) «Wilt#fco 

mp : 230-233 °C (dec.) 

FAB- MS (m/e) : 390 (M + HV 

'H-NMR (300MHz, DMSO-de, <5ppm) : 3.15 (1H, t, J = 10.1Hz), 3.73 
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(3H, s), 4.52 (1H, d, J = 10.1Hz), 4.53 (1H, d, J = 10.1Hz), 6.01 
(2H, s), 6.77 (1H. dd, J = 1.7Hz, 7.7Hz), 6.84-6.91 (4H. m), 7.15- 
7.26 (4H, m), 8.33 (1H. d. J = 4.1Hz) 
Rf W. : 0.22 (J JbfitiM •> l ) *>f )\> >7 do*^A \ *9 J-A, 

= 10 : 1) 

ffr&tt2li, 1 : l©x^->f-^-7-jl^T*S (5Hr = Ctlb©^ 

(y-T -bJ^^XmM, *5;Hr/K)D-R t 0 4.6mm x 250mm, : 
l.Oml/min, 0.1 % TFA-tK/0.1 %TFA-7-t? h — h 'J ;U= 75/25, 

it^m2-JL±y^t^- K : 9.8# 
<k^2-i^->f-^v-B : 12.1 # 

KTCIMJ 3-18 ©<ffc£4SjM\ 1 W2 £ EtR©2fiSK «t ») ^fiS L 

mmmz 

6-x ^ -> ^ ;i/tw;l/-5, 7-^ 7 x ■> ^ p ^ > f ; Q. 2-b] \£Vi? 

_> 

H»J4 

(5RS. 6SR. 7SR) -6-;fr;U#^->-5, 7--?7i-;l/->^p^>f ; 
[1. 2- b] b" 'J S? > 
?ffiW5 

[1, 2-bl b°U 

mmme 

( 5RS, 6SR. 7SR)-6-:ft 5. 7-? (4-/ h^7x_;b) 

^>^y n. 2-bl b°U ^> 
if #fl?f&FAB-MS (m/e. (CbHbOJ* + H) + i LT) : 
ffttHI : 376.1549 



WO 95/0S374 



— 50 — 



PCT/JP94/01357 



fliJ5£fil : 376.1536 

'H-NMR (300MHz, CDC1 3 , £ppm) :3.33 (1H, dd, J = 9.6Hz, 10.0Hz), 
3.79 (3H, s), 3.82 (3H, s), 4.63 (1H, d, J = 9.6Hz), 4.71 (1H, d, 
J = 9.6Hz), 6.89 (2H, d, J = 8.8Hz), 6.90 (2H, d, J = 8.8Hz), 7.12 
(1H, dd. J = 4.6Hz, 8.6Hz), 7.19 (2H, d, J = 8.8Hz), 7.20 (2H, d, 
J = 8.8Hz), 7.21-7.30 (1H, m), 8.46 (1H, dd, J = 1.4Hz, 4.6Hz) 

Rf m : 0.29 (> Jl ? ttg{ •> 'J ij *f)V a p*;UA : t $ J. — Jl 
= 10 : 1) 

6-xh^>^;^C-;l/-5, (3, 4-yfl/>m->7i-;l/) ->?g 
J [1, 2-b] h"U s?> 

mmms 

(5RS. 6SR, 7SR) -6-fr ;!/#>->- 5, l-'J (3. U>W->7x 
->^P^>f ; [1. 2-b] b°'J^> 

YZ-i/tifrft— Jl-7- (3, 4-yf l/>-^t^->7i-;l/)-5- (4-y 
ht->7x-;l/) ->^P^>fy n. 2-b] h°U>?> 
Hi£0>i 10 

(5RS. 6SR. 7SR)-6-ft;Ufr:*>>-7- (3. 4-y f- U > 7 x-;U) - 

5- (4-> h»->7x-Jl/) ->^n^>7 1 y n. 2-bl h°'Jv?> 
Mj& : 195-20510 

FAB- MS (m/e, (CaHuNO. + H)*<h LT) : 
fUlCffi : 390.1341 
: 390.1338 

'H-NMR (300MHz, CDC1 3 . <5ppm) : 3.30 (1H, dd, J = 9.8Hz, 10.1Hz), 
3.82 (3H, s). 4.61 (1H, d, J = 9.7Hz), 4.68 (1H, d. J = 10.1Hz), 
5.92 (2H, s), 6.68 (1H, d, J = 1.3Hz). 6.74 (1H, dd, J = 1.3Hz, 
7.9Hz), 6.79 (1H, d, J = 7.9Hz), 6.90 (2H, d, J = 8.8Hz), 7.13 (1H, 
dd, J = 4.9Hz, 7.7Hz), 7.19 (2H. d, J = 8.8Hz), 7.28 (1H, dd, J = 
1.6Hz, 7.7Hz), 8.48 (1H, dd, J = 1.6Hz, 4.9Hz) 
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Rfm : 0.25 (J JlfftM isVfifJieOFm/taufrjUJ*: jt ? j-jl 
= 20 : 1) 

mmmn 

6-xh^->^;^'-^-5-7i-;l/-7- {4-/ ^->7i-;i/) ->^p^> 
•f 7 [1, 2-b] fcf'J S?> 
Hife0iJ12 

. (5RS, 6SR, 7SR)-6-a;t/»'*->-5-7x-;U-7- (4-^ ^->7x-;H 
•>^p^>f; [1, 2-bl b°'J^> 
if #8?f£ FAB- MS (m/e, (C 22 H 19 N0 3 + H) + 1 L T ) : 

ft-#41 : 346.1443 

W%M : 346.1444 

'H-NMR (300MHz, CDCU, <5ppm) :3.38 (1H. t, J = 9.8Hz), 3.78 (3H, 
s). 4.68 (1H, d, J = 9.8Hz), 4.73 (1H, d, J = 9.8Hz), 6.89 (2H, 
d, J = 8.8Hz), 7.12 (1H, dd, J = 4.9Hz, 8.6Hz), 7.19 (2H, d, J = 
8.8Hz), 7.20-7.40 (6H, m), 8.47 (1H, dd, J = 1.5Hz, 4.9Hz) 

RfH:0.36 (/fr?#M isViJ7Jl<60Fz»/?vv*jl,A : tfj-fr 
= 10:1) 

mmm is 

f; [1. 2-bl h°U y > 

(5RS. 6SR, 7SR)-6-:ft;U#^v'-7-7x-;l/-5- (4-/- K*->7x_;l/) 
•>^n^>fy n. 2-bl fc"'Jv>> 

$mm is • 

6-x H^'>^;U^-;U-5-7x-;U-7- (3, l/>m->7x-;b) 
■>?p^>-ry CI. 2-bl b"U^> 

mmm 16 

(5RS. 6SR, 7SR)-6-:ft;l/#*'>-5-7x-;U-7- (3. 4-y^ 1/ > v^4- 
■>7x-;M ->^n^>f; [1. 2-bl b°Uv?> 
HWJ 17 
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6-x H^->a;l^-;U-7-7x-A'-5- (3, 4-> * U > •> 7 x-JlQ 
■^□^>f7 [1, 2-b] fc°'Jv> 
ISfeflU8 

(5RS, 6SR. 7SR)-6-ft;U**->-7-7x-;l/-5- (3, 4-*J-ls>i?** 
->7x-;U) v/^p^>-r/ CI. 2-b] .tf U 

jK^»ffiFAB-MS (xn/e. (C^HnNO, + H) + <t LT) : 
ftlHS : 360.1236 
ffll£1i£ : 360.1225 

l H-NMR (300MHz, CDC1 3 , <5ppm) :3.35 (1H, t, J = 9.7Hz), 4.63 (1H, 
d, J = 9.7Hz), 4.75 (1H, d, J = 9.7Hz), 5.97 (2H, s), 6.72 (1H, 
d, J = 1.7Hz), 6.77 (1H, dd, J = 1.7Hz, 8.0Hz), 6.81 (1H, d, J = 
8.0Hz), 7.14 (1H. dd, J = 5.5Hz. 8.3Hz), 7.20-7.40 (6H, m), 8.48 
(1H, dd, J = 1.7Hz, 5.5Hz) 

= 10 : 1) 

&rr<Dmmm isrv 20 a>tt&m\u v v >- 2, 3- y * >bmiigzM& 

2 tliO»J:f)^Lt, 

(5RS, 6SR, 7SR)-6-ft;l/**v-7- (3, l/>m->7x-^)- 
5- (4-y ht->7x-^) •»oOf; [1. 2-c] b'U^> 
mp : 190- 192 X 

MfrMit FAB - MS (m/e, (C»H„NO B 4- H) + 1 LT) : 
fhJHt 390.1341 
aiJ^iiS 390.1354 

'H-NMR (300MHz, DMSO-d 6 , 6 ppm) : 3.18 (1H. t, J = 10.2Hz), 3.75 
(3H, s), 4.54 (1H, d.' J = 10.2Hz), 4.60 (1H, d, J= 10.2Hz), 6.02 
(2H, s), 6.79-6.82 (2H, m), 6.89 (1H, s), 6.89-6.94 (1H, m), 6.93 
(2H, d, J = 8.4Hz), 7.23 (2H. d, J = 8.4Hz), 8.00 (1H, s), 8.38 (1H, 
d, J = 4.8Hz), 12.41 (1H, s) 
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Rf i& : 0.49 (/ frttiM •> V iiVtoWFui/mi* * Is > : * * J -)l> 
= 8:1) 

H^J20 

(5RS. 6SR, 7SR)-6-^;U»>->-5- (3, 4-> ?• 1/ > v??j-^> 7 x_;U) - 
7- (4-^ K*->7x_;U) ->^n^>f; [1. 2-cl h''J^ 
mp : 187 °C (dec) 

Mfrffiife FAB - MS (m/e, (CaH^NOs + H) + 1 LT) : 
fWtt : 390.1341 
W&L : 390.1347 

'H-NMR (300MHz, DMSO-ds, £ppm) : 3.18 (1H, t, J = 10.6Hz), 3.76 
(3H, s), 4.55 (1H, d, J = 10.6Hz), 4.59 (1H, d, J = 10.6Hz). 6.01 
(2H, s), 6.79 (1H, dd, J = 1.7Hz. 8.1Hz), 6.82-6.90 (3H, m), 6.93 
(2H, d, J = 8.5Hz), 7.26 (2H, d, J = 8.5Hz), 7.96 (1H, s), 8.38 (1H, 
d, J = 4.6Hz) 

(5RS. 6SR. 7SR)-6-a;U#*v'-2-7 0 p#^>-5- (3. 4-jtf-\s>'J* 
t->7x-^)-7- (4-/ h^y7x^) ->^p^>f; CI. 2-bl fcf'JS? 

MftMit FAB - MS (m/e, (C»H»NO. + H) + £ L T ) : 
tWIt : 448.1760 
ffll^tt: 448.1778 

'H-NMR (300MHz. CDC1 3 , <5ppm) :0.94 (3H, t, J = 7.2Hz), 1.68 (2H, 
sext, J = 7.2Hz), 3.21 (1H, t, J = 9.3Hz), 3.81 (3H, s), 4.00-4.18 
(2H, m), 4.51 (1H, d, J = 9.3Hz), 4.64 (1H, d, J = 9.3Hz), 5.94 
(2H, s), 6.56 (1H, d, J = 8.0Hz), 6.70 (1H, s), 6.71-6.80 (2H, 
m), 6.87 (2H, d, J = 8.7Hz), 7.17 (1H, d, J = 8.0Hz), 7.19 (2H, 
d, J = 8.7Hz) 
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Rf fit : 0.44 )l>?#m ■> V ijffrGOFv*/? outwl/A : 1 * J -jl 
= 20 : 1) 

(5RS, 6SR, 7SR)-6-ft;U*>-:/-2-^;U-5- (3, 4-/ f- U >i^*-> 
7x-;l/)-7- (4-y h^->7x-;l/) ->^n^>^y CI. 2-b] b°'J-^> 
mp : 192- 194 °C 

FAB -MS (m/e. (C*H„N06 + H) + 1 UT) : 404 

'H-NMR (300MHz, DMSO-ds, 5 ppm) : 2.35 (3H. s), 3.08 (1H, t, 
J = 10.0Hz), 3.74 (3H, s), 4.46 (2H, t, J = 10.0Hz), 6.00 (2H. s), 
6.75 (1H, dd, J = 1.6Hz, 8.0Hz), 6.81 (1H. d, J = 1.6Hz). 6.87-6.91 
(3H, m), 7.04 (1H, d, J = 7.8Hz), 7.11-7.17 (3H, m), 

Rffl[:0.29 (JiUttiM '>V*?J160F&4/? va*JlsA> : Jfy-fr 
= 20:1) 

mmm 23 

(5RS, 6SR, 7SR)-6-a;U*>->-2-7*f-;b-5- (3. 4-> f- U > 
7x-;l/)-7- (4-p< h^^7i^) ->^a^>fy n. 2-b] b°'Jv?> 

(5RS. 6SR. 7SR) -6-*jH?*->-2-x?-;1/7 f-;l/-5- (3. 4-j< ¥- 
l/>i?t^->7x-;l/)-7-(4-^ h^->7x-M i/^P^>f; n. 2-bl 
h° U v? > 
H»J25 

(5RS, 6SR, 7SR)-6-ft;t/=K4-->-5- (3, b>^->7x-;l/)- 
7- (4-^ h^i/7x-;U) ->?p^>tV [1, 2-b] b°'J^> N-*-*->K 

mfi0!l2T!f§fc (5RS, 6SR, 7SR) -6-* 5- (3. 4-/f U>y 
t+->7x-^)-7-(4-y Ky7x-;b) y^u'Ofy [1. 2-b] t°D 
S>> (27.3mg, 0.0701mmol) 0^no*M-> * y (10 : 1) (2.8ml) 
mm^/ 99u Di^III (24.1mg, 0.14mmol) &JQx.^ MKT 9B$H 
mW Lfz 0 RJSfc*&BEM& LfcSHg*^IRTLC (^ d/*tt» * >J £ 
60F254/^nn*;UA : y : ftK=30 : 1 : 1) HTML, f#£ti 

/c@#^C>^U>-(20ml) /?K (2ml) T#@BLfc 0 WttJg£&7KBESfc 
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± Y »tt*.«£E»ffi"rs (5RS. 6SR, 7SR) -6-* 

;l>*"*S/-5- (3, l/>^t>->7x-;l')-7- (4-y h+i/7i~;l/) 

•^^>ry [1, 2-b] k°'J s>> N-**-> K (21.9mg) 

mp:130-134 < C 

FAB-MS (m/e, (CaH.sNOe + H)*<t LT) : 406 

'H-NMR (300MHz, CDCU, <5ppm) :3.24 (1H, t, J = 5.1Hz), 3.77 (3H, 
s), 4.87 (1H, d, J = 5.1Hz), 5.01 (1H, d, J = 5.1Hz), 5.91 (2H, 
s), 6.65-6.61 (2H, m), 6.67-6.73 (1H, m), 6.82-6.88 (2H, m), 
7.10-7.16 (2H, m), 7.23 (1H, d, J = 7.8Hz), 7.31 (1H, dd, J = 6.4 
Hz, 7.8Hz), 8.20 (1H, d, J = 6.4Hz) 

Rim : 0.28 (y )V9#3k i/ »J *4f;l/60F»/* n n : / ? J - 

;U : mm= 30 : 1 : 1) 

(5RS. 6SR. 7SR)-6-Jj)l"<f( jl-5- (3. l/> W->7x- 

;lQ-7- (4-^ h*->7x_;l/) ->»p^>-ry n, 2-bl h° 'J ^ > 

Hi£0>J 2 TH/c (5RS, 6SR, 7SR) -6-* frtf* •>- 5- (3,4->fU> S> 
t+->7i-;l/)-7-(4-> h + ->7x-;W ^p^tV [1, 2-b] b°U 
y> (27.3mg, 0.0701mmol), HOBT-H 2 0 (10.7mg, 0.0700mmol) £tf 
M7>*-CA (7.5mg, 0.14mmol) £DMF (0.70ml) KJHHHU 
T> EDCI-HC1 (16.1mg, 0.084mmol)> fclvCTEA (20^1, 0.14mmol) 
S-Jll^ MKT3.5I^HBJB$Lfco SXSSiHifttcJtfiYfcy ^- u > (0.70ml) £ 

*;Hl»«¥Lfc, (2ml) atftt?Mfc&# (2ml) T&frU & 

*f»»* h U f^-ClBftLfc. ME»afLT»fcaai*^TLC ;l/*tt 
$g vy ^y^ueoF^/^oo+wuA : ^ ^y-;U=10 : 1) CT^IU 
(5RS, 6SR. 7SR)-6-^;l/^* ; E-r;l/-5- (3, 4-^f l/>-?t+y7xr.;l/)- 
7- (4-> h + ->7x-;l') y?D^>f; [1, 2-b] t°U^> (25.5mg) £ 

mp : 200- 203 °C 
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FAB- MS (m/e, (CaH»N,a + HV t LT), : 389 

•H-NMR (300MHz, CDC1 3 , 6 ppm) : 3.01 (1H, t, J = 10.1Hz), 3.80 
(3H, s), 4.67 (1H, d, J = 10.1Hz), 4.69 (1H, d, J = 10.1Hz), 4.91 
(1H, brs), 5.23 (1H. brs), 5.94-6.00 (2H, m), 6.72-6.74 (1H, m). 
6.79-6.82 (2H, m). 6.88-6.94 (2H, m), 7.09-7.15 (1H, m), 7.18 
-7.23 (2H. m), 7-28 - 7.34 (1H, m), 8.44-8.48 (1H, m) 

Rf€:0.66 (tJltftMSk i/'J^yvUeOF^/^oo^-wUA : y 
= 10:1) 

«#J27 

(5RS, 6SR. 7SR) -G-J ? >x;t/*-;l/7 ^ J Jj jltf-jbS- (3, 4-> f- 

i/>m^7x-^-7-(H ^v/7x-;b) i/^p^>7-y n. 2- 
b] h°'Jv?> 

|lfJ2T#t (5RS, 6SR, 7SR) - 6-77 5- (3, 4-**l/>V 
t+v/7x-;l/)-7-(4-^ h + ->7x-;W [1. 2-b] t°U 

y> (23.4mg, 0.0601mmol)> y*>*;U*>7S K (14.4mg, 0.151 
mmol) StfDMAP (8.8mg. 0.72mmol) £DMF (0.60ml) KifcJffU jflc 
EDCI-HC1 (40.4mg, 0.21mmol) *flD;U SfiCT 78 W»Lfc 0 

: > ^ y -;U= 10 : 1) iZXWM U (5RS, 6SR, 7SR) - 6-> ^ 
*r.;UT ^ J JjjVX-JI'-5- (3, Hfl/>W->7x-;b)-7- (4-^ 
^■>7x-^) y^D^>f7 [1, 2-b] t°'J^> (17.0mg) *ftffet&5|5 

mp : 113-1181C 

FAB- MS (m/e, (ChHbNAS + H) + i LT) : 467 

'H-NMR (300MHz, CDCU, <5 ppm) : 3.06 (1H, t, J = 10.1Hz), 3.21 
(3H, s), 3.81 (3H, s), 4.69 (2H, d. J = 10.0Hz), 5.95-6.05 (2H, 
m), 6.68-6.86 (3H, m), 6.90-6.98 (2H, m), 7.12-7.16 (1H, m). 
7.16-7.22 (2H, m), 7.28-7.34 (1H, m), 8.44-8.50 (1H, m) 
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Rf m : 0.58 A^ttlj •> y t/fJUGOF^/t o n*;l>A : > * j -;U 
= 10 : 1) 

(5RS. 6SR, 7SR)-6- (4-^ 7 7°p h°;U<>-lf >x;U*_;l/T ; Jiifrtf 
-;l/)-5- (3, 4-^fl/>-m^7j:-^)-7- a-/ h^->7x-;t/) 
^p^>-f y n. 2-bl h°'J S?> 

mp: 104- HOt 

FAB-MS (m/e, (C 32 H3oN 2 0 8 S + RY t LX) : 571 

•H-NMR (300MHz, CDC1 3> <5ppm) : 1.31 (6H, d, J = 6.9Hz), 2.94 (1H, 
t, J = 10.2Hz), 3.04 (1H, sept, J = 6.9Hz), 3.82 (3H, s), 4.51 (1H, 
d, J = 10.2Hz), 4.54 (1H, d, J = 10.2Hz), 5.95-6.02 (2H, m), 6.57 
(1H, d, J= 1.7Hz), 6.62 (1H, dd, J = 1.7Hz, 8.0Hz), 6.77 (1H, d, 
J = 8.0Hz), 6.84-6.92 (2H, m), 6.96-7.04 (2H, m), 7.08-7.14 (1H, 
m), 7.24-7.30 (1H, m), 7.40-7.46 (2H, m), 7.87-7.93 (2H, m), 
8.42-8.46 (1H. m) 

Rflt:0.69 (JJlsfttiM '>y#y;U60F254/^no*;UA : jfj-ju 
= 10 : 1) 

HJ&0IJ29 

6-a;P#*»>-5-fc Ko*i/-5- C3. l/>m->7i-;l/)-7- 
(4-ji h*i/7x-;U) i/taOf-l. 3-j?x; f2. 1-b] 

(4) ■Ci/:6-x|« + i/*;|/^-;h5-b Kn + ->-5- (3, 
f^-m->7i-;l/)-7- (4-^ !- + ->7x7x-;U) v?n^>?- 
1, [2, 1-b] t°>Ji?>£/iH\ H^J2i^o^c e kt)^L 

'H-NMR (300MHz, CDC1 3 , Sppm) : 3.88 (3H, s), 5.90-5.95 (2H, m), 
6.74 (1H, d, J = 8.1Hz),' 6.97 (1H, d, J = 2.2Hz). 7.00-7.05 (3H, 
m), 7.16 (1H, dd, J = 4.9Hz, 7.6Hz), 7.57 (1H, dd, J = 1.5Hz, 7.6 
Hz), 8.55 (1H, dd, J = 1.5Hz, 4.9Hz) 
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(5RS. 6SR. 7SR)-6-a;U*>i/-7- (2-ft 

■>7i^)-5- (3, 4-y ?• 1/ > 7 x-;i/) ->^p^>f-y 

n. 2-bl fcf'J ^> 

(1) 2- (2-'Qy;l'*-4 8 -->-4-y h^y7x-;^M'-^-3-tf'J ^>;fr 

h'U i^-2. 3-v?27;U**>$fek%l (1.92g, 12.9mmol) ®f h?t Ko 
75 > (20ml> SHft+l^ 2-*; >S> ->-4-.> h*->7 xxju7d ~ K 
(3.77g, 12.9mmol) £ BuLi (1.6M^4-fr>J&ift, 8.85ml, 14.2mmol) «fc 
«9-78 t C{CTli^!L/c2- / <>^-'U^-+'>-4-y h + i/7 x-;MJ 7^7 ACDr 
h7tFD75> (10ml) ^**-78^T5#HfrttTin*.;fco 

u 2 w l fc 0 u ^ mm* in 

tf? oo*;i/A-x-x;ufr£??iii£B B BU 2- (2-^>v?;^+->-4-> h*-> 
7!-^*^!)-;-^ -3-t°y (2.03g) zm&Mfct urn 

(2) 6-xh4->^^-^-7- (2-b Ko^'>-4-^ h 4- -> 7 x x;U)- 5- 
(3. 4-y fl/>^'>7i-;b) ->^a^>f; [1. 2-b] fc"Uv?> 

(1) T?#£2- (2-'<>^;u**->-4-^ h*->7x-;i/*;i/jK-;i/)-3-e' 
y Sfcifeflll- (2) ~ (5) iP#cD^ri*{c«k<3^ 6-x 
h*->*;Mfx;l,-7- (2-t Kp*->-4-> h*v7xx;U)-5- (3, 4->^ 
l/>yt*->7xiW '>?o^>tV [1. 2-b] lfyy>*|*rt: 0 

(3) 6-xh^y^;^-;h7- (2-x ft ;!/#.=. ;M h*->-4-/ Y^r 
•>7xx;l/)-5- (3, 4-^fl/>^tt->7ix;i/) i/»o^>f ; 
fl. 2-bl b c 'J 

(2) tHfc6-xl«*</*;^-;h7-(2-t Ka*->-4-y h*v7xx 
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;U)-5- (3, 4-> 3-\s> ; J*i/7 x—jl,) ->?n^>-ry [1. 2-b] tfijs? 
y (15mg. 0.035mmol) ©DMF (1ml) ig^K, 7jc#T\ **ffc* t* U 
«7A (1.60mg. 0.040mmol) ©DMF (1.0ml) JRSjfo&iDA* zk#T30£\ 
££{Cg&T'30#itj$L*:„ C©jg$©*C. ^ntftSxf;!/ (5.74 1, 
0.052mmol) ZMz.* ^ST'12^. $ t>K50£T 3.5B$|SiinfH^Lfco 

fifths*** h 'J * fiftfiStekKTifeM^ $&7j<ifft$?± h U * 

^T^MbfZo L-C#fcgffl5E££3iTLC WJWtm •> "J *y 

^60Fw/^*-b-> iftBif^l : 1) KTffitKU 6-x(« + ->A;^- 
;U-7- (2-x K + ->*71/jK-;U> h + ->-4-> h + ->7x-^)-5- (3, 4-> 
f-l/>^*4-'>7x-7b) i/^D^>fy [1, 2-b] h°'Ji>> (8.8mg) £ 

(4) (3) T#fc6-x h + ->*;l/^:^.;I/-7- (2-xhf>*;^-;M h*->- 
4-> H + -> 7x^71/) -5- (3, U>W->7xx;l/) v/?n»S>-r 

y [1, 2-b] t°'J (8.8mg, 0.017mmol) 0/ (0.5ml) igjftic 
4N*»ft^- h 'J ^A 7 Jc^ (41.4 /i 1, 0.17mmol) itox.^ gfi£T3 BH 

T'CT^Ls (5RS, 6SR, 7SR) -6-*;U***">-7- (2-*;UaJ-:+->y 
•>-4-^ h + ->7!Xj|/)-5- (3, 4-^l/>-^ + ->7x>x;l/) i/faK 
y^rJ [1, 2-b] tfU5?> (4.9mg) - LTWfco 
14* : 154~156X 

iS#fi¥f£FAB- MS (m/e, (CsH^NOs + H)* t LT) : 
ff-#H : 464.1345 
ffllJ^H : 464.1356 

'H-NMR (300MHz, CDCl a /CD 3 0D = 4/1, 6 ppm) : 3.66 (1H. t, J = 
10.3Hz), 3.80 (3H, s), 4:60 (2H, ABq, J = 16.4Hz, A v = 47.0Hz), 
4.67 (1H. d, J = 10.3Hz), 5.10 (1H, d. J = 10.3Hz), 5.97 (2H, s), 
6.50 (1H, d, J = 2.5Hz), 6.55 (1H. dd, J = 2.5Hz, 8.3Hz), 6.76 (1H, 
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s). 6.80 (2H, s), 7.18 (1H. d, J = 8.3Hz), 7.28 (1H, dd, J = 5.5Hz, 
7.7Hz), 7.48 (1H, td, J = 1.4Hz, 7.7Hz), 8.32 (1H, dd, J = 1.4Hz, 
5.5Hz) 

mm : 0.24 U frtttM •> 'J *y^60Fw/^ nn*;UA : J 9 J - 
5 ;l/:BHfc=10: 1 : 1)- 

C5RS. 6SR, 7RS)-6-ft 5- (2-*;t/**->y h^->-4-^ 

->7x-;U)-7-(3. Wfl/>'W->7x-;l/) ->^n^>f; CI. 2-c] 

io b°'J ^>-3, 4-v^;P*>$$t7j<tl£ffl^T> SdfiffiI30iPIt!lO^CJ: 

M0J32 

(5RS, 6SR, 7SR)-6-*Jl/#*->-7- (2-b Yu*'s-4-t h4->7j:- 
;U)-5- (3, 4-y f^mv7x-^) ->^n^>f; [1. 2-bl b c 'J 
is y> 

mi^J30- (2) -C#/c6-ji h + '>^;l/5f"-;U-7- (2-b Kn*->-4-> h 
+ ->7 x-;u) -5- (3. 4->^u>v?^- + ->7x^;u) •>^D'<>f; 
[1, 2-b] t°>J v?>*;8(,\ S(Ett«l2ilBI«©^rj3c»cj:0^JSL^o 
33 

20 (5RS, 6SR, 7SR)-6-'&;M?*->-7- [2- (2-b Kp»->x h*-»-4- 

^ ^->7i-;i/] -5- (3. 4-yfi/>-^->7x-;i/) ->;a^>f; 
n. 2-b] b°'J 

2- (tert-y^;Uv>> ^;l/*>n*->) -r^U^n = K£ffll^ WJ30- 

(3), (4) tmm®j]mz±t)&j$ l Ltz 0 

25 34 

(5RS. 6SR, 7SR)-6-ft;l/»"*^-7- [2- (2-^f;l/7;;xhty)-4- 

y h^->7x-M -5- (3, 4-yfi/>-w->7x-;i/) ->?o^>-ry 

n. 2-b] b°l) 

liil#J33T#£ft*:6-x h*->*;l/j|-:.=jl/-7- [2- (2-b Ko*vx 
30 -»-4-> h + y7x-;l']-5- (3,4-^fl/>m^7x-;l/) v/?o^ 
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>ry [1, 2-b] V VV^in&tz Z hi/ JW^tg&U& h 

2tmWiK^X7-)i< : &tiL*>T>fc-tZ>Z.t\Z&'0^ (5RS, 6SR, 7SR)-6-# 
^***->-7- [2- (2->f;l/7;/xh + -»-4-y h + •> 7 x - 5- 
(3,4-^fl/>-m->7x-;l/) ->^o^>xy [1, 2-b] t°'J-;?>££ 

^T©^M 35-45 cait&QMU ±Et^»©3Kfei:J: D^J56Lfc 0 
HM0J35 

(5RS, 6SR, 7SR)-6-a;Ufl*->-2-x h + »>y ^;l/-7- (4-^ h*:>7x 
-;U)-5- (3, 4-y fl/>^->7i-^) ->^p^>fy [1. 2-bl b" 
'J 

H»36 

(5RS, 6SR. 7SR)-6-;ft;t/**->-7- (4-^ h4->7x-;b)-5- (3. 4- 
^fU>-m->7i- ;U)-2-7°o J n, 2-bl tf'jy> 

HM37 

(5RS, 6SR, 7SR)-6-*;l/#*->-2->f vXf-Jl-7- (4-/ h*->7x- 
;U)-5- C3. 4-y fl/>-m->7 J -;^) ^o^>t; fl. 2-bl faf'J 



^0938 

6-a;U*'^y-7-h Kot->-7- C4-^ h^->7x_;b)-5- (3, 4-^ 
l/>-^t->7x-^) ->^p^>M, 3-v?xy [1, 2-bl h°'J^> 
H»J39 

6-^;U^->-5-fc Kp*->-7- (4-^ ht->7x-^)-5- (3. 4-> ?■ 
l/>^t^->7x-;l/)-2-7°al: 0 ;k>^D^>^-l, 3-^/ T2, 1-b] fc° 

(5RS, 6SR, 7RS) -6-ft>H/#^->-5-b: Kp*->-7- (4-> h*->7x- 
;U)-5- (3. 4-y fl/>-W->7x-;^) y^o^^f; fl. 2-b] b"'J 



WO 95/05374 



— 62 — 



PCT/JP94/01357 



(5RS. 6SR. 7SR)-6-;fr;U#*v-7- (4-fc Ko*-> 7 x_;U) -5- (3, 
4-^^>^t^->7x-;W ->^^>f; [1, 2-bl h°'J^> 

(5RS. 6SR. 7SR)-6-ft;l/#*->-7- T4- (2-h Kn^->x|>^-» 7x 
-5- (3. 4-> f-l/>^^-4-->7 x-^U) ->?p^>5^7 fl. 2-b] fc° 
'J v?> 
§£»J43 

(5RS. 6SR. 7SR) -6-^;U»'4->-7- T4- (2-^ ?-;U7 ;7xh^-»7x 
-;l/]-5- (3. 4-y ?• U 7 x ■=■;!/) ->^o^>r-y [1, 2-b] h° 

«0»J44 

(5RS. 6SR. 7SR)-6-a;U#*->-7- C4-h Ka^W f-;U7 x_;lQ -5- 
C3. 4-^ fU>W->7x-;l/) ^o^>f; [1. 2-bl b°U^> 
£dfiflJ45 

(5RS. 6SR. 7SR)-6-a;W^->-5- (3. l/> Wv7x-;1/)- 

7- (3-f-xr.;!/) ->^n^>f-y [1. 2-b] h°'J^> 
«#J46 

(5RS. 6SR. 7SRW- (4-> h^->7x-^)-5- (3. 4-yfi/>-W 
■>7x^)-6- (2-*4-y-3H-l. 2, 3, 5-^-^-»f-7S?7-/-^-4->f 

■>^o^>f; n. 2-bi tfjg> 

^Jfc#J26T£j£L*: (5RS, 6SR, 7SR) -6-J] Jl-7- (4- J 

•>7x-Jl')-5- (3, 4-^fI/>i?t+->7x-;l/) y^o^>fy [1,2- 
b] t°'J XitEIKo^ (i> + -*;u- *7'- y-r-r 5/*-;l/$-$ 

X HJ- (J. Med. Chem.) 1993#, 36#, 2485-2493H) K«fc»K SBft 

^»J47 

(5RS. 6SR. 7SR)-6- (5-* * V-4H- 1, 2, 4-^^»^7'/-;U-3->l > 
;U)-5- (3. 4-^ f-U>ya-4->7x—JlO-7- (4-y h*->7x-;U) 
p^VtV [1. 2-bl b°'J if> . . 

HJft^J26t?^jSLfc (5RS, 6SR, 7SR) -6-*;l"<* -f ;U-5- (3, 4->f- 
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l/>-^+->7i-W-7- h + ->7i^) i/pu^yfJ [1,2- 

X MJ- (J.Med.Chem.) 1992^, 35#. 3691-3698M) ICitK 
mp:251-255^C . 

if #8?f S FAB - MS (m/e, (UH^NsOs + H)*<t LT) : 
430.1403 
430.1400 

'H-NMR (300MHz, DMSO-d s , 6 ppm) : 3.32 (1H, t, J = 10.8Hz), 3.74 
(3H, s), 4.53 (1H, d, J = 10.8Hz), 4.60 (1H, d, J = 10.8Hz), 6.02 
(2H, s), 6.77 (1H, dd, J = 2.3Hz, 7.8Hz), 6.89 (2H, d. J = 8.7Hz), 
6.90 (1H, d, J = 7.8Hz), 6.91 (1H, d, J = 2.3Hz), 7.18 (2H, d, 
J = 8.7Hz), 7.25 (1H, dd, J = 4.7Hz, 7.7Hz), 7.31 (1H, d, J = 
7.7Hz), 8.39 (1H, d, J=4.7Hz), 12.56 (1H, brs) 

Rf m : 0.21 JWttM is 'J JjffrGQFm/mU f" b > : J * J -)V 
= 20 : 1) 

«0>j48 

(5RS. 6SR, 7SR)-6- (x K =y V-)V-5-< M -5- (3, 4- j f- 1/ > i? * 
4=->7 x-;U)-7- (4-y h^->7 x-;i/) j/^n^>f7 fl. 2-b] b°U^ 
_> 

Hra26-C^U^ (5RS, 6SR, 7SR) -6-^7 ;U-5- (3, 4 : ^f- 
i/>$?*4">7x— ;u)-7- (4-y h^v7i-;i/) •^□'OtV [l, 2- 

7. Y U- (J.Org.Chem.) 1991#, 56#, 2400-2404 H) KifK gjg>ffc£ 
. mp : 264- 266 °C 

iti##?feFAB-MS (m/e, (C23H19N5O3 + H)"iLT) : 
H-glfi 414.1566 
ill^il 414.1561 

'H-NMR (300MHz, DMSO-d 8> 6 ppm) : 3.71 (3H, s), 3.86 (1H, t, 
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J = 10.9Hz), 4.63 (1H, d, J = 10.9Hz), 4.71 (1H, d, J = 10.9Hz), 
6.00 (2H, s), 6.66 (1H, dd. J = 1.7Hz, 8.0Hz), 6.85 (1H, d, J = 
1.7Hz), 6.85 (2H, d, J = 8.6Hz), 6.85 (1H, d, J = 8.0Hz), 7.11 (2H, 
d, J = 8.6Hz), 7.25 (1H, dd, J = 4.6Hz, 7.7Hz), 7.30 (1H, dd, J = 
1.8Hz, 7.7Hz), 8.40 (1H, dd, J = 1.8Hz, 4.6Hz) 
Rf : 0.23 U )\>? J &M "> U ijf^QQY^/mt/ f- 1/ > : > 9 J -to 
= 10 : 1) 

HM0J49 ' 

(5RS. 6SR. 7SR)-5- (3. 4-^l/>-m->7x-^)-6-)' h*->ft 
/U#-j]/-7- (4-> t^>7x-;U) ^o^>f; CI. 2-b] \£i)V> 

mmm2T:&j£Ltz (SRS, 6SR, 7SR)-6-£^***->-5- (3, 
>-m->7x^)-7- (4-> h + ->7x-^) •>^n^>f; [1, 2-b] 
t°'J 5?>©^- h 'J r> Aig (30mg, 0.073 * U.*;U) £DMF (1ml) KgflSU 
> * J -A> (15 # 1) **DAfco ft&TEDCI- HC1 (21mg) &t>'DMAP 
(2mg) £Sn;t> S«^f^i:-ci2^jtm ft»xf-;US^10 96^x 
>ii:t^ELt 0 W«**fiI»NaHCO,*> l&ft NaCl tK K T L , 
MgSO^ftiftU «ffiT«a*«*LTaHflS^» (20.2mg) 

mp : 140- 141.5 °C 

i^#jS?fSFAB-MS (m/e, (C 24 H 21 N0 6 + ¥0* t LT) : 
fWffi 404.1498 
MfeU 404.1510 

'H-NMR (300MHz, CDC1 3 , S ppm) : 3.27 (1H, t, J = 10.0Hz), 3.64 
(3H. s), 3.80 (3H, s), 4.59 (1H, d, J = 10.0Hz). 4.67 (1H, d, J = 
10.0Hz), 5.92-6.01 (2H, m), 6.66-6.83 (3H, m), 6.90 (2H, d, J = 
8.5Hz), 7.09-7.20 (1H, m), 7.16. (2H, d, J = 8.5Hz), 7.29 (1H, 
d, J = 7.9Hz), 8.46 (1H, d, J = 4.6Hz) 

Rf fit : 0.42 (J Jl?t±m •> VtiffrSOFzH/^V > : ft&i?-d/ = 
1:1) 
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(5RS. 6SR. 7SR)-7- (2-x H^v^t/fr'xyM h^->-4-y h^-> 7x 
x;t/)-6-a;U*'*->-5- (3, Hf l/>m->7x-jb) j/i n^>r- 7 
[1. 2-b] fc°'J v?> 

(1) 5-t^V-6-^£y K*->a;U«K.=.j|/-7- (2-OV>u**i/-4-j 
•>7 x-;l/) d^>?-1, Z-Vjlj \2. 1-bl Ifu^v 

^M«!I30- (1) T£jj!cLtf:2- (2-^>^;u^-+->-4-^ ^.> 7i - ; ^ 
;U^^)-3-t°U ^ (I5.3g, 42.1mmol) £DMF (110ml) \Z 

«SU 7jc^TCDI (10.3g) ZlJQ^ S^»tK^T1.5^ 

TffciBU W^l^LTTK&^fnNaClTKT'gfcM, MgS0 4 T'^L^ o 
^&£g*LT#fcgft£&7.kTHF (350ml) K&j&U j&$£-78°Cj::& 
*PLfc 0 g^^HT*? 1 ^ (14ml) &tfLDA (1.7M, 61ml) J; 

Q-78VVM$lLtzBm%iE.y'TJl<V?-*A*; u- H©THF (100ml) jig. 
m^-7B°C-cm r Ltz 0 S^«-78iCTl5^m^^ IN HQ (500ml) 
ZtiUZ.tz 0 m^^m^^'Cmiiil, W$!£&ftlNaHC03 7.ks 
NaCl7j<Tft&U MgSO.-C^L/Co iffiT^£®£ LT*#*:£gzI£& 
Yfc^l/>K*gj§?U ->'J^y;U (9r:->r;b C-200, 140g) £jfjQ;i, 

C/Jlsfftm: •> 'J ^y";U60/^b> f- U> : T-ir h > = 
100:1-50:1) KTftfiU 5-t* V-6-»=^ h t •>* ^^7- (2- 
Ky : J)\sir*i/-4-t ^v7i-A) >?o^>^-l. 3-i?x; [2, 1-b] 
h°'J^ > (9.83g) **ttfe|ftt LTfffc. 

(2) 5-b Kot->-6-«f=y h^->^;U^-;U-7- (2-^<> y;U**->-4-y 
h4-->7x-;U)-5- (3. Hfl/>m-/7x-;i/) v/?o^>*-i. 3- 
T2. 1-bl b°'J V> 

5-t + V-6-^H7 , h + ->A;bjK-;l/-7- (2-*> ^JU^ + v-4-^ K + -> 
7x-Jl) d^>*-1, [2, 1-b] fc"ll (10.8g, 25.5mmol) 

©THF (100ml) »«{:.-78 , CJ=T3. 4->f Lr>-m->7x-^7^ 
•>^7d; K«DTHFJ&tt (1.0M, 28.0ml) *jBTLfc. -78^45^ 
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IStmt. f&ftNH<Cl7j< (300ml) ^jDiS^tt^M^-C^fiLfc. fcfcM 
Ts fiftNaHCOaTKS^tefnNaClTK-Cifc^L, MgSO«Tjj$«. $ffiTZ§ 

^H.7* h*v/*;MC=Jl/-7- (2-^>i?;U**->-4-y h*->7x-il/)-5- 
(3, 4-^fU>W->7x-^) ->^o^>^-l, [2, 1-b] t° 

•JS?> (ll.lg) 

(3) (5RS, 6RS, 7SR)-6-mH7'h^->^;l/^_;l/-7- (2-^0 

4-^ ^->7x-^) -5- (3, f- l/>yt4->7i-;l/) P^>-r 
J [1. 2-b] b°'J S?> ' 

5-t + K+->*;U^-;U-7- (2-"C>S?;k**->-4-> h 

+ ->7i-W-5- (3, 4-^fl/>^+'>7i-;l') i/9w<>9-l, 3- 
~Jx.J [2, 1-b] h°U^> (11.4g, 20.1mmol) <D THF (100ml) -i* y - 
;b (100ml) i&jft+l^ 7jc#TS§&* (9.87g) *Jn*fc 0 .-©SSftic^ *Jc 
?&T4ga-^***> (4N, 45.3ml) *jSTF Lfc 0 f&ftNaHCO,* (300ml) 
S«xf^ (100ml) *JniLTSlS*flE±U ^lifc«t»*»*Lfc. it 

ftNaClzfcTifeitU MgSO«KT*eftLfc 0 Sfi*ft»xf-^-^+* ' 0 
galft U (5RS, 6RS, 7SR) - h' * •> * )\s*-)\>- 7- (2-^ > 5? ^ 
**5>-4-^ h + ->7x-;U)-5- (3, Hfl/>-Wv7i-^) v/*n 
^>fy [1, 2-b] fc°'Ji>> (9.38g) ^MSfttlTHfc, 

(4) (5RS, 6SR, 7SR)-6-^H7 f h^v^;l/^->>U-7- (2-^C> -:;;^/:fr*->- 
4-y b*->7 x-;l/) -5- (3. 4-yf b>-^t->7x-;l') v^a^>-r 
y n, 2-b] h°'J 

(5RS, 6RS, 7SR)-6-£=7*h*->*;M5-d'-7- (2-'<>v?;M-*->-4- 
^ h + ->7 x-;u) -5- (3, 4-^U>-Wv7x-;l/) ->?d^>tV 
[1, 2-b] t°D y> (6.96g, 12.6mmol) O^uOH (60ml) -1, 
> (60ml) ^irmH7*h + ->*U'7A (0.15g) tMZ.GQ'ClZT BtmUL 

W££frtfTf^NaCl7fc-CBfci£U MgS0 4 Lfc„ $c£T«£^ 
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*U SHt^i—fvU-^+^^^Ofefl-ff:*^ (5RS, 6SR, 7SR)-6-HH 
7* Y* : sii (2-^>->;l/^+i/-4-^ h * v 7 a - 5- 

(3, 1/^-^ + ->7i^) *>?o^>-ry [1, 2-b] i£Vi?> 

(6.07g) ^ife^iltffc, 

(5) (5RS, 6SR. 7SR)-7- (2-b Kp*->-4-/ h^->7x-^)-6-j£y 
h*j/#;U*K.=.;l/-5- (3, L/>v?t4->7x-;l/) i/^p^>-r7 
[1. 2-b] b°U 

(5RS, 6SR, 7SR)-6-^H7' h + ->^;U^-;U-7- (2-^>i?;U*+->-4- 
> h + ->7x-;P)-5- (3, 4->fl/>^ + ->7x-^) ■»D'<>f; 
[1. 2-b] t°'J ^> (2.68g, 4.86mmol) OTHF (25ml) -1, 4- : J**V> 
(25ml) i&ttJr, Argffl&TPd-H-7jc«jBift (5ml) *ftliL. 7K^#ffl^T 

^^-^\+1f>J;t)^ H a B -r^C<i:-e. (5RS, 6SR, 7SR) -7- (2-h Kn + 
•>-4-> h+->7x-;U)-6-^H7* h + ->^;U+C^.;l/-5- (3, 4->?-l/>S> 
t+^ii;!/) ->^n^>fy [1, 2-b] b°'J^> (2.11g) fcftffifeSi 

(6) (5RS. 6SR, 7SR)-7- (2-x S^->^;U^C_;U^ h^->-4-> h^->7x 
x;l/)-6-£iH:/ K*va;l/ff-;U-5- (3, U>W^7x-;l/) -> 
^a^Ofy [1, 2-bl b"'J>?> 

(5RS, 6SR, 7SR)-7- (2-b Kd+->-4-> h+->7x-^)-6-iE7'h 
*'>#;M5— ;u-5- (3, 4-yf y>i?t+'>7x-;b) ->^D^>f; 
[1. 2-b] b°'J v>>£/fH\ $jfiffl|30- (3) £ITO©^i::«k*)£j£Lfc. 

(7) (5RS, 6SR, 7SR)-7- (2-x h^v/^;l/^-;uy h^->-4-^ h^->7x 
x;U)-6-^;U^^->-5- (3. 4-^P>ytty7i-;b) ^^d^^t; 
CI. 2-b] b°'J 

(5RS, 6SR, 7SR)-7- (2-x^->*;^'-;M h*->-4-^ h*->7i 
-^)-6-^H7'h + v/*;^-;l/-5- (3, 4-yf l/>m->7i-;l/) •> 
^c^O-tV [1. 2-b] b°'J S?><15mg. 6.027mmol) JC7JC&TTFA (1ml) 

*im*.* MKTi.5B#H«#Lfc 0 tfa£^et®*lt> mm<t&<®} 

(12mg) «3£fe@#<!: Ltllfc, 
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»aJ!WgFAB-MS (m/e. (CHaNO, + H) + t LT) : 
ff-glt 492.1659 
492.1651 

'H-NMR (300MHz, CDC1 3( <5ppm) : 1.20 (3H, t, J = 7.1Hz), 3.77 (3H, 
s), 3.84 (1H, t, J = 10.3Hz), 4.01-4.18 (2H, m), 4,36 (1H, d, J = 
15.5Hz), 4.46 (1H, d, J = 15.5Hz), 4.70 (1H, d, J = 10.3Hz), 5.02 
(1H, d, J = 10.3Hz), 5.95 (1H, d, J = 1.4Hz), 5.97 (1H, d, J-= 1.4 
Hz), 6.33 (1H, d, J = 2.2Hz), 6.48 (1H, dd, J = 2.2Hz, 8.2Hz), 6.78 
(1H, d, J = 8.5Hz), 6.84 (1H, s), 6.84 (1H, d, J = 8.5Hz), 7.22 (1H, 
d, J = 8.2Hz), 7.53 (1H, dd, J = 5.7Hz, 7.7Hz), 7.81 (1H, d, J = 
7.7Hz), 8.39 (1H, d, J = 5.7Hz) 

Rf fit : 0.32 (> ;l/?tfcg!J i/ 'J ii ? frWF^/ ? dd^^A : t $ J -;U 
= 10 : 1) 

Hifi^jsi 

(5RS, 6SR. 7SR) -6-iJ )^^->-7- [2- (f- h v y-;U-5-^ JUT i J 
tuUK—jUt fs^j/)-4-^ h^i/7x-;l/] -5- (3. A-/ 1/ > i? * * i/ 
7x-;U) ->^p^>f; CI. 2-bl h"'Jv>> 

(1) C5RS. 6SR. 7SR)-7- (2-a;U»'*W ^^^-4./ H^>7- X -;U)- 
6-%H7* K*->ft;U#-;U-5- (3. 4-> f- b 7 x-;U) 

>fy n. 2-b] b°u 

»J50- (6) V&fr (5RS, 6SR, 7SR)-7- (2-ih + ->*w;_;M 
H + ->-4-y h*->7 *-JUj-6-%iE.7' \>*'>t>JU#-jU-5- (3, 
>m->7i^) y/n'Ofy [1, 2-b] h° 'J ^ > (263mg, 0.480 
mmol) * y -)U (4ml) ^{r s 01CICT6N NaOH (500 fx 1) £#Q;U 
fi-&tt*SfiCT 1 tif®ffi& btz 0 ffiE.Tmm*%3;LKmfeZ 3N HC1 T 
itiU Stm^^^-caiB L^o Wi£l£t&?nNaCl7j<T8fc&U Na 2 SO< 
-?mm.> ^^MEg^SCiirJ:?), (5RS, 6SR, 7SR)-7- {2-hJU 
h*->-4-;< h + y7x-JP)-6-|£7'h + y*;^*-;l/-5- 
(3, 4-/ f-U>^**i/7x-;l>) v/^oOtV [1, 2-b] t° 'J > 
(248mg) £7#/c 0 
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(2) (5RS, 6SR. 7SR)-7- T2- (r h 7 JIT i JJiJltf-jUS 

\>*i/)-4-S b^'>7x-;U]-6-^=7'H^i/7!7;U4-C-;U-5- (3. 
U>^^^->7x-;l/) >?n/Q-r>> ri. 2-bl h°U^> 

(5RS, 6SR, 7SR)-7- (2-#;U*"*W |**v/-4-;< F+i/7x-;l/)-6- 
^H7*l>*i/£;l/*\^-5- (3, 4-^fl/>-W<>7i-W ->^d^> 
ry [1, 2-b] t°'Ji?> (64mg. 0.123mmol) ©THF (1ml) feW^ ^ 

(20mg) £jD;i, immmWLtZo CCD*g&K 5-7 S / x h 5 
;U (llmg) ^^-ejD^.. ?S£%£g&T16B#F,g$#L£o £CT£Si^ 
x^UT^U IN HCl&tf&ftNaCl7j<TZfe*§K Na^T^L/Co ^ 
fiET&&£@* L T#^ail^> pTLC (JJlsftiM •> U iJ GOF^/ * 
D n ^ Jl/A : / $ J — )]/ : @j:@£= 20 : 1 : 1) {wTttS U (5RS, 6SR, 7SR) - 
7- [2- (-r ^7-^-5-^^7 $ ;tuVtf—)V* H + i/)-4-y h + ->7 x 
-^]-6-||H7>^->*;U^;U-5- (3, 4->fL/>^v'7 i -^ •> 
*o^>r/ [1, 2-b] t°'J^> (73.1mg) £*ffc 0 
(3) (5RS, 6SR, 7SR) -7- [2- (x h 5 */-;!/- 5--C ;!/7 S y iifrX-fr J 
h + '>7x^l/]-6-i£7*h + ->*;^'-;l/-5- (3, 4-^f- 
k>-m->7i-W ->*o^>7V [1, 2-b] fc°y^> (61mg) t^* 
7-7-;U (0.15ml) <D TFA (3ml) 1 B^S^L^o « 

®*^©M^x— r^t>M B B H ^L. mMlt£%B (39.2mg) £4£fci£3fc£ 

mp : > 220 °C (dec.) 

SfcMSWB FAB- MS (m/e, (CaH^NeO, + H)*i LT) : 
W-JMt 531.1628 
531.1654 

'H-NMR (300MHz, DMSO-d 6 , Sppm) : 3.57 (1H, t, J = 10.2Hz), 3.72 
(3H, s), 4.56 (1H, d, J = 10.2Hz), 4.82 (1H, d, J = 14.8Hz). 4.93 
(1H, d, J = 10.2Hz), 4.97 (1H, d, J = 14.8Hz), 5.98 (2H, d, J = 
2.6Hz), 6.50-6.60 (2H. m), 6.75-6.90 (3H, m). 7.15-7.33 (3H, 
m), 8.56 (1H, brs), 12.43 (1H, brs) 

Rfii : 0.29 (> JlsfftM > U *y";l/60F«/^ do*;UA : / ? j - 
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: %m= 10 : 1 : 1) 

(5RS, 6SR. 7SR)-7- (2-* )1"<*J )l< J h^->-4-y h^->7x-^)- 
6-#;U#+->-5- (3, 4-^f-l/>-^^^'>7x-;U) y^aO^j [1. 2- 
bl b° U > 

ili51- (1) Tff&nfc (5RS, 6SR, 7SR)-7- (2-*;1/jK*->> 
•>-4-y h*i/7x^)-6-f=y h + '>^7JU=fC-^-5- (3, 4-/?isyi? 

^-+->7x-;u) ->^n<>f; [i, 2-w ¥ mi ^ $mm 26 tm 

mp : 138- 139.5 °C 

»£JSWB FAB - MS (m/e, (CHbNiOt + H) + 1 L X ) : 
fl-gtt 463.1505 
flU5£ffi 463.1501 

'H-NMR (300MHz, DMSO-de, <5ppm) : 3.37 (1H, t, J = 10.0Hz), 3.74 
(3H, s), 4.40 (2H, s), 4.53 (1H, d, J = 10.0Hz), 4.90 (1H, d, J = 
10.0Hz), 6.00 (2H. s), 6.51 (1H, d, J = 2.9Hz), 6.52 (1H, dd. J = 
2.9Hz, 8.2Hz), 6.77 (1H, dd, J = 1.6Hz, 7.8Hz), 6.83 (1H, d, J = 
1.6Hz), 6.89 (1H, d, J = 7.8Hz), 7.10 (1H, d, J = 8.2Hz), 7.17 (1H, 
dd, J = 4.6Hz, 7.5Hz), 7.23 (1H, dd, J = 1.9Hz, 7.5Hz), 7.26 (1H, 
brs), 7.41 (1H, brs), 8.25 (1H, dd. J = 1.9Hz. 4.6Hz) 

RfH:0.37 i")t>7J\'60F 234 /?ua*J\'A : S ? S-Jl 

= 10:1) 

HM^>J53 

(5RS. 6SR. 7SR) -6-* JU#*->-7- (2-> 9 >*;U»-;U7 ; J ii )]/# 
—)\>J h*i/-4-J ht-/7x-;l/)-5- (3, 4-^fl/>^->7x-^) 
i/tuKyrJ n. 2-bl tf'jy> 

^Sfi^J51- (1) T-mtitz (5RS, 6SR, 7SR)-7- (2-*;U#*S/> h* 
i/-4-S h + •> 7 x - -6-f h + •> * ;l/ (3, 4->f-l/>i> 
t*">7x^) ->^a^>f; [1, 2-b] t°'J *SfiW27ip| 
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mp : 143.5- 145 1 

EfcM¥fEFAB-MS (m/e, (C^N^S + H) + £ LT) : 
s ' ffttHt 541.1280 

iBICeffi 541.1282 

'H-NMR (300MHz, DMSO-cU, 5 ppm) : 3.10 (3H, s), 3.49 (1H, t, 
J = 10.2Hz), 3.73 (3H, s), 4.49 (2H, ABq, J = 16.3Hz, A u = 61.3 
Hz), 4.51 (1H, d, J = 10.2Hz), 4.77 (1H, d, J = 10.2Hz), 5.99 (2H, 
io s), 6.47 (1H, d. J = 2.4Hz), 6.53 (1H, dd, J = 2.4Hz, 8.4Hz), 6.79 

(1H, dd, J = 1.9Hz, 8.0Hz), 6.86 (1H, d, J = 1.9Hz), 6.87 (1H, d, 
J = 8.0Hz), 7.12 (1H, d, J = 8.4Hz), 7.14-7.24 C2H, m), 8.31 (1H, 
d, J = 4.9Hz) 

Rftt : 0.27 (jtJlftiM is*) *7Jl< ua*jll. : J -ju 

is =4:1) 
mm 54 

(5RS. 6SR. 7SR)-6-6d/**->-7- \2- (t h 3 '/-Jl/-5-'OM 
■ •»-4-y h^->7x-^l-5- (3. 4-j* fl/>-m->7x-;i/) ftuK 
>f; [1. 2-bl b°U i?> 
20 (1) (5RS, 6SR. 7SR)-7- (2->7;> Y*i/-4-t h 4- > 7 x -;!/) -6- 
^£7"F^-/^;l/^-;l/-5- (3, 4-y f l/>^t^->7x-^) ->?p^> 
f7 n. 2-bl b°'J v?> 

^»J50- (5) TWStlfc (5RS, 6SR, 7SR)-7- (2-t Ko*->-4-> 
h + ->7 x-^) - 6-^57' h + v/^j^-^-S- (3, 4-J 
25 7i^) ->^n^>T : y [1, 2-b] try 5?>*^l^.|dfi^J50- (6) 

l©?jfet7'Dt7t F- h »J ;HfcKj£<*-ti\ (5RS, 6SR, 7SR)-7- (2-> 
7 J J h+->-4-y h + ->7x-;l/)-6-fZ7' h + ->^;U^;U-5- (3,4- 
^l/>-W->7x-W S^d'OtV [1, 2-b] k° 'J 
(2) (5RS, 6SR. 7SR)-7- [2- (f- H -7 ;U-5-W;M K + -»-4-y h4- 
30 ->7x-^1 -6-g§=7 - y**sjj)\"#—)),-5- (3, 4-^l/>-W->7x- 
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;U) y^n^>f; [1. 2-b] b°'Jv?> 

C5RS, 6SR, 7SR)-7- (2-->7/^ h + ->-4-^ f>^~>7x^I/)-6-l£ 
7 hJriyfiJVtf-jUS- (3. 4-> f-U 7 x-;U) y^n^fy 

[1, 2-b] b 0 'Ji^£ffll\ *ifiW48iPiai©^rj*^cke)>JS6L^o 
(3) (5RS, 6SR, 7SR)-7- [2- (f h7y-;l/-5^;M h*-»-4-> 
•>7*-;U]-6-*=y h*->*;U#-;U-5- (3, 4->f^-m->7i- 
;U) ^D^>f; [1, 2-b] h°'J 5>>*TFA*MKT1.5l#HgI&$tt 

mp : ISS-ISS^ 

iS#8?t£ FAB- MS (m/e, (CzsH^NbOb + H) * t LT) : 
ffftttt 488.1570 
ffilJ^H 488.1567 

'H-NMR (300MHz, CDC1 3> <5ppm) : 3.60 (1H, dd, J = 9.5Hz, 10.6Hz), 
3.67 (3H, s), 4.65 (1H, d, J = 9.5Hz), 5.36 (1H, d, J = 10.6Hz), 

5.45 (1H, d, J = 15.3Hz), 5.68 (1H, d, J = 15.3Hz), 6.00 (2H, s), 
6.41 (1H, d, J = 1.9Hz). 6.44 (1H, dd, J = 1.9Hz, 8.5Hz), 6.71 (1H, 
d, J = 1.6Hz), 6.73 (1H, dd, J = 1.6Hz, 7.9Hz), 6.83 (1H, d, J = 
7.9Hz), 7.08 (1H, d, J = 8.5Hz), 7.27 (1H. dd. J = 4.9Hz, 7.6Hz), 

7.46 (1H, d, J = 7.6Hz), 8.54 (1H. d, J = 4.9Hz) 

Rf It : 0.26 A/ 9 #M •> 'J ii f )V W¥*</ 5 u o *;U A : / j? J - 
to : Vim= 10 : 1 : 1) 

WJ55' 

(5RS. 6SR. 7SR)-6-ft;l/#*->-7- [2- (1-y h ;U#—;U7'pfl 
^r->)-4-^ h^v7x-;U] -5- (3. Hf-l/>m->7x-;l/) ->?o 
^>f7 n. 2-b] (— ^CD^T^^U^-v-) 

(1) (5RS. 6SR, 7SR)-6-%H7'h*->a;U*'_;b-7- [2- h ^ i> ^7 
;l/?K— JU7*p^4--» -4-y h*->7 x_;l/] -5- (3, 4-y >^^-^-> 
7x-;U) y^a^>f; [1. 2-bl hf 'J > 

^Ufe#J50- (5) Tftfc (5RS, 6SR, 7SR) -7- (2-h Kp*->-4-^ h* 
v/7i-;U)-6-||H7'.h + ->*;U^;l'-5- (3, Hfl/>^->7x- 
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AS) ^n^>f; [1. 2-b] try (98.2mg, 0.213mmol) % K 2 C0 3 (48.8 
mg), KI (1.6mg) oy>^iWh> (1.5ml) J&ttK 2-7d*SBI> 

(33 D zmz., i9.5»»ifc. sis«**-B^»xf-^T^ 

EU W«***&fQNaClzkTifei£SU Na 2 SO< T$£<Jg L/c 0 ifta*«4LT 

60/^-9- > :ft»xf;i/= 3: 1). ft^TpTLC (^;l/^tt»! •> >J # >!f ;l/ 
60F»/tttffcy f - b > : 7-ir h >= 30 : 1) KT#j§|fif§J! L % (5RS, 6SR, 
78R)-6-&=7h*->#;M?.=.;l/-7- [2- (1-^ h + S/*;l/sK-^n#* 
•»-4-> h + ->7a^;l/]-5- (3, 4-yfl/>.yt*->7ii;l/) ->^n^ 
10 >f; [1, 2-b] h°'J i?>0i>7XfUt7-0- 2f (56.2mg) SCf|J 
(38.8mg) £*ft*'n&feft§^@&i: LTHfc, 

(2) (1) Tifcv?7XfUtv-C-J (56.2mg, O.lOOmmol) ^?Jc^T 
TFA (2ml) KjgJBU *®***j!|c#~gfifcT 3.5 ^4%^ L/c Q TFA 
^&££&fONaHC0 3 7.kT-'t , ?nU IN HCHfrJBl^Tjfttt* 

is pH5#aECBHSLfc 0 -Oli^^^f-^^^attiL.t&fnNaC^KT' 
Na 2 SO« TjfBft L fc 0 «J«a*«OSS«- pTLC (> )V ? #M *> 'J 
*-!f;U60Fw/t£flS^ ^l/>:T-trh> = 4:l) KTfSSiiU M-ft^J© 
-Jffli?7Xfl/tv- (45.3mg) LTifc„ 
mp:85-123iC 

20 ffiaftftg FAB - MS (m/e, (CHwNO. + H) + 1 L T ) : 

WHit 506.1815 
ffltigtt 506.1803 

'H-NMR (300MHz, CDC1 3( 5 ppm) : 0.56 (3H, t, J = 7.4Hz), 1.34-1.76 
(2H, m). 3.67 (3H, s), 3.76 (3H, s), 4.05 (1H. t, J = 10.5Hz), 4.51 

25 (1H, dd, J = 5.1Hz, 8.1Hz), 4.60 (1H, d, J = 10.5Hz), 4.72 (1H, 

d, J = 10.5Hz), 5.96 (2H, s), 6.33 (1H, d, J = 2.3Hz), 6.51 (1H, 
dd, J = 2.3Hz, 8.3Hz), 6.79 (1H, d, J = 7,7Hz), 6.83 (1H. d, J = 
1.6Hz), 6.84 (1H, dd, J = 1.6Hz, 7.7Hz), 7.07 (1H, dd, J = 4.9Hz, 
7.6Hz), 7.22 (1H, d, J = 8.3Hz), 7.25 (1H, d, J = 7.6Hz), 8.39 (1H. 

30 d, J = 4.9Hz) 
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Rfil:0.25 (y;u*4fcK •>y*y;l/60F 2B 4/ig'fkyf-l/> : T-fe h > = 
3:1) 

HM^J56 

(5RS, 6SR, 7SR)-6-^;l/^4-->-7- [2- (1-^ h JU#—j)/-fv # 
' ^•»-4-y h^->7 x-;U] -5- (3. i/>i?t^->7x-;i/) *>?p 
iyf-j [l, 2-b] e'jv?> (ffetro s>77f I/*-?-) 

#dfe#>J55- (2) T#fc-^7Xf l/^v-CffeS- (38.8mg, 0.0691mmol) 
$»J55- (2) iK»©5Wfetc«k»)SJ£*^ «^io»^77 
r-l/^-v- (31.5mg) ^ISOT#iLT#fc 0 

mp : 94- 102 V 

MfrMat FAB - MS (m/e, (CaHwNO. + H) + 1 L T ) : 
fUMI 506.1815 
WMM 506.1790 

'H-NMR (300MHz, CDC1 3> 6 ppm) : 0.99 (3H, t, J = 7.4Hz), 1.85-2.01 
(2H, m), 3.22 (1H, t, J = 10.0Hz), 3.71 (3H, s), 3.75 (3H, s), 4.61 
(1H, t, J = 6.6Hz), 4.69 (1H, d, J = 10.0Hz), 5.09 (1H, d, J = 10.0 
Hz), 5.94 (1H, d, J = 2.0Hz), 5.95 (1H, d, J = 2.0Hz), 6.27 (1H, 
d, J = 2.1Hz), 6.50 (1H, dd, J = 2.1Hz, 8.3Hz), 6.71 (1H, s), 6.77 
(2H, s), 7.04 (1H, d, J = 8.3Hz), 7.13 (1H, dd, J = 5.1Hz, 7.4Hz). 
7.33 (1H, d, J = 7.4Hz), 8.48 (1H, d, J = 5.1Hz) 

Rf m : 0.26 (jt Jl?#M is U ' * ffreOFa/l&it* * V > : 7-b h > = 
4:1) 

(5RS, 6SR, 7SR)-6-ft;l/»**:/-7- [2- (l-ft frtf* ->7°a » -4- 
> h^->7x— ;u] -5- (3, 4-y fb>-w->7 J - ;u) p^>f; 
[1. 2-b] h°'J^> ('^7Xrl/t7- (D — -~fj) 

£0fc0J55T?$ffc (5RS, 6SR, 7SR) -6-*7;U*** i/-7- [2- (1-^ h*-> 
^^^'^^U^o^+i/) -4-/ h + ->7x-;U] -5- (3, 4-,/f-U 
7x-;U) ->^n^>-ry [1, 2-b] t° 'J b > {'J 77r v-£D— ;£) £ 
«#J30- (4) £»®;£i<fcT'£i£$-tf\ .aaM*»fc, 
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mp : 151- 154 V 

B#J5¥tiFAB-MS (m/e, (C27H2SNO8 + H)* <h LT) : 
492.1658 
492.1646 

'H-NMR (300MHz, CDC1 3> <5ppm) : 1.02 (3H, t, J = 7.4Hz), 1.92-2.08 
(2H, m), 3.78 (3H. s), 3.81 (1H, dd, J = 9.9Hz, 11.4Hz), 4.72 (1H, 
d, J = 9.9Hz), 4.90 (1H, dd, J = 5.8Hz, 6.3Hz), 5.24 (1H, d, J = 
11.4Hz), 6.00 (2H, s), 6.51 (1H, dd, J = 2.3Hz, 8.6Hz), 6.58 (1H, 
d, J = 2.3Hz), 6.70 (1H, d, J = 1.7Hz). 6.77 (1H, dd, J = 1.7Hz, 
7.9Hz), 6.84 (1H, d, J=7.9Hz), 7.20 (1H, dd, J = 4.8Hz, 7.5Hz), 
7^23 (1H, d, J = 8.6Hz), 7.38 (1H, d, J = 7.5Hz), 8.24 (1H, d, J = 
4.8Hz) 

Rf jM. : 0.32 )\> ? tfcli > U ti fjl> QOF^/^jt * Is > : / ? J - 
)V : 10 : 1 : 1) 

HJfi0J58 

(5RS. 6SR. 7SR)-6-*;l'#4->-7- T2- (1-* -fa -4- 

t h^->7x-;Ul -5- (3. 4-^l/>W->7i-;l/) ■>»g^>fy 
CI. 2-bl \£Vi>y (VTXt- U*-7-<pfflr?n 

mp : 141- 144 X 

MftM%& FAB - MS (m/e, (C^H^NOs + H)*iLT): 
fttMt 492.1658 
. 492.1639 

'H-NMR (300MHz, CDC1 3 , <5ppm) :0.88 (3H, t, J = 7.5Hz), 1.51-1.83 
(2H, m), 3.33 (1H, t, J = 10.8Hz), 3.76 (3H, s), 4.62 (1H, d, J = 
10.8Hz), 4.68 (1H, dd, J = 5.4Hz, 6.9Hz), 4.96 (1H, d, J = 10.8Hz). 
5.95 (1H, d, J = 1.6Hz). 5.97 (1H, d, J = 1.6Hz), 6.38 (1H, d, J = 
2.0Hz), 6.52 (1H, dd, J = 2.0Hz, 8.4Hz), 6.64 (1H, d, J = 1.7Hz). 
6.73 (1H, dd, J = 1.7Hz. 7.9Hz), 6.79 (1H, d, J =7.9Hz), 7.09 (1H, 
d, J = 8.4Hz), 7.18 (1H, dd. J = 4.8Hz, 7.7Hz), 7.36 (1H, d, J = 
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7.7Hz), 8.41 (1H, d, J = 4.8Hz) 
Rtm : 0.25 (/ J\<?#m '> 'J tirfreOFat/i&tt.* * U > : * $ J - 
Jl : mM= 10 : 1 : 1) 

mmmss 

(5RS, 6SR, 7SR)-7- [2- (l-xh^->^M:-;l/xh^-»-4-> 
y7x-^]-6-^i^->-5- (3, 4-yf l/>v?tt->7x-;l/) ->?P^ . 
>5^y [1. 2-b] h°'J 

55 i: mmvXmz «fc *) %m4t&®}% v? 7 X -r U * - Jfc 2 : 1 0*fe 

&#8?f&FAB-MS (m/e, (CJEkNO. + H) + 1 LT) : 
ff-JMI 506.1815 
Wfcm. 506.1817 

'H-NMR (300MHz, CDC1 3 , 5 ppm) : 1.01, 1.53 (3H, 2d, J = 6.5Hz, 
J = 6.6Hz), 1.18 (3H, t, J = 7.3Hz), 3.24, 3.93 (1H, 2t, J = 10.0Hz, 
J = 10.5Hz). 3.74 (3H, s), 4.08-4.24 (2H, m), 4.52-4.78, 5.08 (3H, 
m, d, J = 10.0Hz), 5.95 (2H, s), 6.30 (1H, d, J = 2.1Hz), 6.50 (1H, 
dd, J = 2.1Hz, 8.2Hz). 6.69-6.90 (3H, m), 6.97-7.38 (3H, m), 
8.37, 8.47 (1H, 2d, J = 5.1Hz, J = 4.6Hz) 

Rfffi:0.36 (>;U?#S3 U *y;U60Fw/* u u *;U2* : / ? J -;U 
= 10:1) 

»^J60 

(5RS, 6SR. 7SR) -6-ft.H/»~^->-7- [2-.(l-77;U^-> J. -4- 
y h*-->7 x-;u] -5- (3, 4-y f i/>-^t^->7 x-;u) ->^D^>fy 
[1, 2-b] h°'J i?> 

£Mm59-e&!&Ltz (5RS, 6SR, 7SR)-7- [2- (1-x F^y*;^-^ 
xh + -»-4-> h + ^7xXjl/]-6-*W+->5- (3, 4-->f U>W 
->7x-;U) i/?n^>fy [1, 2-b] k°'J^> (2 : 1 S?7*-r 
£«0 ldS^J57tP»O^JwJ:?)aSfl:^te*y7^-rl/*v- 

K##f6FAB-MS (m/e, (CaH^NOe + H) + i LT) : 
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ffUMI 478.1502 
478.1521 

'H-NMR (300MHz, CDCl 3l tf-ppm) : 1.26, 1.62 (3H, 2d, J = 7.0Hz), 
3.38, 3.75 (1H, t + dd, J = 10.5Hz, J = 9.9Hz, 11.2Hz), 3.75, 3.77 
(3H, 2s), 4.60, 4.71 (1H, 2d, J = 10.5Hz, J = 9.9Hz), 4.83, 5.03 
(1H, 2q, J = 7.0Hz), 4.92, 5.25 (1H, 2d. J = 10.5Hz, J = 11.2Hz), 
5.95, 5.96, 6.00 (2H, d, J = 1.9Hz, d, J = 1.9Hz, s), 6.38-6.87 (5H, 
m), 7.08-7.41 (3H, m), 8.40, 8.28 (1H, 2d, J=4.9Hz) 

Rfm : 0.27, 0.17 frttm > »J ii 7 )IWFk</ t a o*;UA : / ? 

: H^=10 : 1 : 1) 

H»J61-63 

. (5RS. 6SR. 7SR)-6-*;M?*->-7- \2- (2-^^tj/xFty/)-4- 
^ H^->7x-;U] -5- (3, 4-ffl/>W->7x-;P) ->?d^>t- j 

[i. 2-bi b°u^> mmsv) 

(5RS, 6SR. 7SR)-6-a;U»**->-7- \2- \2- (2-#;b*'^->.x b*i/ti 
;U^-C-;l/) xh^->l-4-y h*->7 -5- (3. 4-y b > 

7 x -;U) -> ? p ^ > f - y [1. 2- bl b° 'J i? > ( jaMHH 62) 

(5RS. 6SR. 7SR)-6-a;U**->-7- T2- T2- T2- (2-a j. 
•>^;U^;_;U) x h^j/^;U^-:_;Ul xh^->l-4-y h^->7 a ^1-5- 
(3, 4-^l/>v?t^->7i-jl/) v^o^^-ry n. 2-b] fcf'JS?> (II 
63) 

:nb3ft^ HM50- (5) (5RS, 6SR, 7SR)-7- (2-b 

Kn4-->-4-y h*->7xx;l/)-6-HH7'h + >'^;l/^-;U-5- (3, 4-t=f- 
b>mv/7x-;P) ^n^>fy [l, 2-b] t°y >jy\zMLxmm 
55- (1), (2) i^<Z)^{cJ;«) y 8-7 0 at o ^5^ h>££/££-tK 

B®= 20:1:1) ilT^ISfflfJSI-rSCtlCifJ^jffi.Lfco 
^dfe#J61 

H#HfigFAB-MS (m/e, (CHnNOi + H) + £ LT) : 
'fj-JHg 478.1502 
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ftmm 478.1491 

•H-NMR (300MHz, CDCU. <5 ppm) : 2.53-2.77 (2H, m), 3.23 (1H, 
t, J = 9.6Hz), 3.77 (3H, s), 4.10-4.21 (2H, m), 4.63, 5.08 (1H x 2, 
dx2, J = 9.6Hz), 5.91-5.96 (2H, m). 6.42-6.52 (2H, m), 6.63- 
6.80 (3H, m), 6.94 (1H, d, J = 8.8Hz), 7.14 (1H, dd, J = 4.8Hz, 
7.7Hz), 7.34 (1H, d, J = 7.7Hz). 8.46 (1H, d, J = 4.8Hz) 

Rf 41 : 0.44 U frt&M •> x ) ts 7 JU 60F^/ 5 a o : / ? J - 

to : 20 : 1 : 1) 

HM62 

Mfrffiia FAB - MS (m/e, (C-H^NOio + H) + 1 LT) : 
ffl-JIffi 550.1713 
. mfem. 550.1696 

'H-NMR (300MHz, CDCU, <5 ppm) : 2.45-2.76 (4H, m), 3.16 (1H, 
t, J = 9.4Hz), 3.77 (3H, s), 4.08-4.31 (3H, m). 4.53-4.70 (1H, 
m), 4,66, 5.16 (lHx2, dx2, J = 9.4Hz), 5.92-5.96 (2H, m), 6.43- 
6.51 (2H, m), 6.65-6.81 (3H, m), 6.84 (1H, d, J = 8.9Hz), 7.18 
(1H, dd, J = 5.0Hz, 7.6Hz), 7.38 (1H, d, J = 7.6Hz), 8.44 (1H, d, 
J = 5.0Hz) 

Rim.: 0A1 U)l?$kM •> U iiftoSQF^/t no*M : *9 /- 
;U:ftK=20: 1 : 1) 

m&m 63 

MfrMta FAB - MS (m/e, (C32H31NO12 + U)* t LT) : 
• tfflCffi 622.1925 
mffit 622.1938 

•H-NMR (300MHz, CDCU, 8 ppm) : 2.50-2.90 (6H, m), 3.03 (1H, 
t, J = 9.3Hz), 3.78 (3H. s), 4.09-4.54 (6H, m), 4.63, 5.16 (1H x 2, 
dx2, J = 9.3Hz), 5.92-5.96 (2H, m), 6.44-6.53 (2H, m), 6.64 
(1H, s), 6.66-6.80 (2H, m), 6.91 (1H, d, J = 9.2Hz), 7.15 (1H, 
dd, J = 4.9Hz, 7.6Hz), 7.33 (1H, d, J = 7.6Hz), 8.53 (1H, d, J = 
4.9Hz) 
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RffS: 0.54 (^;U^tt|S 


! fib 60F2*/ ^dp*W : J j> J - 




20 : 1 : 1) 






(5RS. 6SR, 7SR)-6-a 7- T2- (2-^>^;b;t-*->-l-y 


•>*^iK-;Ux -4- 


^ h + ->7x-;H-5- C3, 4-,/f-l/ 


7 x— ;i0 ->^D^>fy 


[1. 2-bl fc°'Ji?> (^7*-r U;fv-0— ?r) 


(1) (5RS. 6SR. 7SR) -7- 


[2- (2-'OS>;M-*«;/-l-y h*->#;U*-r.;u 


x h*-»-4->< h + i/7x 


-6-^=7* h*->*;Us|Ci;l/-5- C3. 4-y 



5 L l/>^^-4 1 ->7x-;U) ->^p^>fy [1. 2-bl fc a U>?> 

£i!i0IJ5O- (5) -Cftfc (5RS, 6SR, 7SR) -7- (2-t Kn*->-4-* K + 
■>7x-;b)-6-iH7' h*->£;U**x;i,-5- (3, 4-yfl/>-?t+-/7i- 
;U) ^P<>fy [1, 2-b] h°'J ^>{C*fLT. f£8fe0lJ55- (1) t^«© 

i/^-;U ^;Xh'J - (J.Med.Chera.) 1985^, ^28^, 1447-1453) 
•ClttHUfc2-7*Dt-3- (^>5?-rt/3f + ->) 7°n fc"*:/»y f-;U£MfS£ii\ 

60/^+-9- > : ffi|xf;N 3 : 1-2 : 1-1 : 1) \ZX&WR&t £ - <h K J: 
tK (5RS, 6SR, 7SR)-7- [2- (2-^> v>;M-*v/-l-> h *->#;l/*x;U 
xh + -»-4-> h*->7x-;l/]-6-»=7*K*'>*;l/sJ?i;l/-5- (3, 4-> 
f-l/>v?^- + ->7x-;l/) i/^D'Of ; [1. 2-b] 'J S>>®£*®s;y 
^fl/tv-i, (5RS, 6SR, 7SR)-7- [2- (1-^ ^^fc/Hf- 
;U**-»-4-> h + i/7x^H-6-f£7 h*->rt;Utf-;u-5- (3, 4-y 
fl/>^+i/7x-;l/) i/^D^>fy [1, 2-b] t 8 'J y>*#jj&Lfco 
(2) (5RS, 6SR, 7SR)-7- [2- (2-<> 1-y h + ->*;U**-yl/ 
xh*v0-4-y h + ->7x-;H-6-i£7 h*S/*;l/>H-;U-5- (3, 4-^ 
fl/>^->7x^) v^D'OfV [1, 2-b] tT'J y>Oy7XfU 

*v ^M^jss- (2) t^ao^rfer«B<k-&tt*^fiELfc. 

mp:73-76°C 

'H-NMR (300MHz, CDC1 3 . 6 ppm) : 3.37 (1H, t, J = 10.0Hz), 3.69 
(3H, s), 3:75 (3H, s), 3.87 (2H, d, J = 5.0Hz), 4.51 (1H, d, J = 



I 
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12.1Hz), 4.56 (1H, d, J = 12.1Hz). 4.65 (1H, d, J = 10.0Hz), 4.88 
(1H, t, J = 5.0Hz). 5.04 (1H, d. J = 10.0Hz), 5.92 (1H, d, J = 1.3 
Hz), 5.94 (1H, d, J = 1.3Hz), 6.36 (1H, d, J = 2.3Hz), 6.53 (1H, 
dd, J = 2.3Hz, 8.4Hz). 6.72-6.80 (3H, m), 7.07 (1H, d, J = 8.4Hz). 
7.10 (1H, dd, J = 4.5Hz, 7.7Hz), 7.18-7.40 (6H, m), 8.46 (1H, 
d, J = 4.5Hz) 

Rf m : 0.35 (> ;U?tti!i > V tfJlGOFw/? dd*;1/A : J ? 
= 10 : 1) 

^&0J65 

(5RS. 6SR. 7SR)-6-a>>U*:4^>-7- C2- C2-K> 
■>^jl/t:_;l/xh^-»-4-^ h^->7x-;Ul-5- (3. 4-/ 

7x-;u) ->^p^>fy Ci, 2-b] b°'j-^> (^7^7"i/^--7-g)fatr) 

$mMG4- (1) ~C&I&ltz (5RS, 6SR, 7SR) -7- [2- 
•>-W Y*i/ji)V#—frx. h + -»-4-y h+->7x-;b]-6-^H/h*-> 
ijfrtf— ;l/-5- (3, 4-^U>^->7!-;l/) isfvOrJ [1, 2-b] 

h°'j y>o^7xfi/tv-(DiHii\ mm&m- (2) i^cD^-jefefr 

mp : 75-78 r 

'H-NMR (300MHz, CDC1 3 , £ppm) : 3.37 (1H, dd, J = 3.6Hz, 9.9Hz), 
3.55 (1H, dd, J = 5.4Hz, 9.9Hz), 3.70 (1H, t, J = 10.4Hz), 3.70 
(3H, s), 3.75 (3H, s), 4.35 (1H, d, J = 12.2Hz), 4.42 (1H, d, J = 
12.2Hz). 4.59 (1H, d, J = 10.4Hz), 4.77 (1H, dd, J = 3.6Hz, 5.4Hz), 
4.85 (1H, d, J = 10.4Hz), 5.92 (2H, s), 6.32 (1H, d, J = 2.3Hz), 
6.52 (1H, dd, J = 2.3Hz, 8.5Hz), 6.72 (1H, d, J =7.9Hz), 6.83 (1H, 
d, J = 7.9Hz), 6.88 (1H, s), 7.03 (1H, dd, J = 4.8Hz, 7.5Hz), 7.17- 
7.38 (7H, m). 8.36 (1H, d, J = 4.8Hz) 

RflS:0.39 (y^fcfc* > x ) * f hSO?^/ ? o n*;UA : / 9 J -Jl 
= 10 : 1) 

IM66 

(5RS. 6SR. 7SR)-6-a;i'#*->-7- C2- (W h^va;U#_;I/jn.x- 
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;M-4-S/)-4-y h^->7x-^]-5- (3, 4-^fl/>^^->7x-^) •/ 
^aK^y-J ri. 2-bl b°'J : Jy 

£«0J64- (1) T-g-fifcLfc (5RS, 6SR, 7SR)-7- [2- 
*"x;ux-r x;M"4^» -A-/ h * 7 x -6-t£E7 h 4- # ;U*J5.=.;l/- 

5-(3,4-yfi/>m->7xiji/) ^□w; [i, 2-b] tr«j^>* 

JBirs ^£3S0J64- (2) i^iaiO^C.fcOaiWk^^JSJcLfco 
mp:147-150°C 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 3.60 (1H, t, J = 10.0Hz), 3.67 
(3H, s), 3.72 (3H, s), 4.57 (1H, d, J = 10.0Hz), 4.80 (1H, d, J = 
10.0Hz), 5.01 (1H, d, J = 2.1Hz), 5.66 (1H, d, J = 2.1Hz), 5.94 
(1H, d, J = 1.4Hz), 5.95 (1H, d, J = 1.4Hz), 6.47 (1H, d, J = 2.5 
Hz), 6.65 (1H, dd, J = 2.5Hz, 8.5Hz), 6.71-6.79 (3H, m), 7.09 (1H, 
dd, J = 4.9Hz, 7.6Hz), 7.21 (1H, d, J = 8.5Hz), 7.25 (1H. d, J = 
7.6Hz), 8.40 (1H, d, J = 4.9Hz) 

Rftt:0.22 (tfrfftgk > H ft ? J]/ GOFz*/ 2 o osfc;l/A : > ^ y — ;U 
= 95 : 5) 

^S0J67 

(5RS, 6SR, 7SR)-6-&;U**S/-7- [2- (2-h Kn*->-l-y h*->ft 
;l/#_;l/x h*-»-4-> Hr«>7x-;U] -5- (3. 4-^fl/>-;tt->7i 
-;l/) ^^DOf; CI. 2-b] b°'J^> (^7Xfbt7-g)-1i) 

mpiios-nox; 

iS#ft?f£FAB-MS (m/e, (C27H25NO9 + H) + i: LT) : 
tUMI 508.1607 
«H 508.1602 

'H-NMR (300MHz. CDC1 3 , 5 ppm) : 3.31 (1H, t, J = 9.6Hz), 3.75 (3H, 
s), 3.76 (3H, s), 3.99 (1H, dd, J = 4.2Hz, 12.3Hz), 4.10 (1H, dd, 
J = 2.2Hz, 12.3Hz). 4.63 (1H, d, J = 9.6Hz), 4.79 (1H, dd, J = 2.2 
Hz, 4.2Hz), 5.29 (1H, d, J = 9.6Hz), 5.96 (2H, s), 6.28 (1H, d, 
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J = 2.3Hz), 6.52 (1H, dd, J = 2.3Hz, 8.5Hz), 6.70 (1H. s), 6.74 
(1H, d, J = 7.9Hz), 6.78 (1H, d, J = 7.9Hz), 7.07 (1H, d, J = 8.5 
Hz), 7.14 (1H. dd, J =4.9Hz, 7.6Hz), 7.35 (1H, d, J =7.6Hz), 8.43 
(1H, d, J = 4.9Hz) 
Rf#:0.47 (/JlfttM -> 'J^^ueOF*,/? PP*;l/A : J ? J -jl 
= 10 : 1) 

mmmes 

(5RS, 6SR, 7SR) -6-a;U#*->-7- T2- (2-b Kp^v-I-^ h^y^ 
h*-»-4-> h^->7x-;l^]-5- (3. 4-^!/>-^->7x 
_;U) ->?p^>-ry [1, 2-bl h°'J-^> (^7^f^7-Q^) 
mp : 113-115^C 

K#j$fgFAB-MS (m/e, (C^NOs + H) + i LT) : 
ffgfit 508.1608 
«|J£# 508.1579 

'H-NMR (300MHz, CDCk 6 ppm) : 3.48 (1H, t, J = 9.9Hz), 3.66-3.80 
(2H, m), 3.69 (3H, s), 3.75 (3H, s), 4.55 (1H, d, J = 9.9Hz), 4.77 
(1H, dd, J = 3.0Hz, 6.3Hz), 5.07 (1H, d, J = 9.9Hz), 5.94 (2H, s), 
6.31 (1H, d. J = 2.0Hz), 6.52 (1H, dd, J = 2.0Hz, 8.5Hz), 6.73-6.76 
(3H, m), 7.10 (1H, d, J = 8.5Hz), 7.13 (1H, dd, J = 5.0Hz, 7.7Hz), 
7.29 (1H, d, J = 7.7Hz), 8.45 (1H, d, J = 5.0Hz) 

RfH:0.41 (SJltfiM '> l )J]?Jl<6QF Si </2vv*jl&:>t?;-jl, 
= 10 : 1) 

J^TOH» 69-71 (Dfc&Vdli, m^tZJf-fr^Xv-Jl'ZTJl'fi 'J TjutK 
H»J69 

(5RS. 6SR. 7SR) -6-ft;U#*->-7- [2- (l-;ft;U#^i/-2-b Kp*-> 
x^-»-4-^ h*->7x->>U]-5- (3. 4-y^lx>^^^->7x-;U) v 
^n^>f; ri. 2-b] b"'J i>> (^7X71/^7-0- :fr) 

mp:158-163^ 

mfrM& FAB - MS (m/e, (C^NO, + H)'iLT): 
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IWtt 494.1451 
ffll£f& 494.1452 

'H-NMR (300MHz, 7-b h >-cU, 6 ppm) : 3.79 (3H, s), 3.898 (1H, 
dd, J = 10.2Hz, 11.3Hz). 3.900 (1H. dd, J = 4.6Hz, 12.0Hz). 3.99 
5 (1H, dd, J = 3.0Hz. 12.0Hz), 4.68 (1H, d, J = 10.2Hz), 5.03 (1H, 

dd, J = 3.0Hz. 4.6Hz). 5.28 (1H, d, J = 11.3Hz), 6.03 (2H. s), 6.58 
(1H, dd, J = 2.3Hz, 8.4Hz), 6.62 (1H, d, J = 2.3Hz), 6.86-6.92 
(3H, m), 7.31 (1H, dd, J = 5.0Hz, 7.6Hz), 7.39-7.42 (2H, m), 8.24 
(1H, d, J = 5.0Hz) 

j 

10 Rffg : 0.25 U Jbt&M is V ft 7 Jl< f n a *JIA : J ? J - 

JU : &m= 10 : 1 : 1) 

C5RS. 6SR. 7SR) -6-ft;l/#*i/-7- \2- (l-:ft;U#*->-2-b Ko4-> 
xht-»'-H h^->7x-^1-5- (3. 4->fl/>^4->7x-;l/) •> 

is ^o^>f; n. 2-bi (¥7X7- u^-^-g)^) - 

mp:139-142X: 

K^»t6 FAB- MS (m/e, (C«H«NO. + H) + 1 LT) : 
fW« 494.1451 
ffl&fc 494.1454 

20 l H-NMR (300MHz, 7-tr t> >-d,, <5 ppm) : 3.58 (1H, t, J = 9.7Hz), 

3.75-3.81 (1H, dd, J = 5.6Hz, 11.9Hz). 3.78 (3H, s), 3.97 (1H, 
dd, J = 3.0Hz, 11.9Hz), 4.67 (1H. d, J = 9.7Hz), 5.03 (1H. dd, J = 
3.0Hz. 5.6Hz). 5.17 (1H, d, J = 9.7Hz), 6.01 (2H, s). 6.55 (1H, 
dd, J = 2.4Hz, 8.4Hz), 6.61 (1H, d, J = 2.4Hz), 6.82-6.89 (3H, m), 
25 7.18 (1H, d, J = 8.4Hz). 7.25 (1H, dd, J = 5.0Hz, 7.6Hz). 7.39 (1H. 

d, J = 7.6Hz). 8.32 (1H, d, J = 5.0Hz) 
Rf ffl : 0.20 (^ )\>>7#M •> 'J tr^GOF**/? n n *;UA : '/ ? J - 
)V : ffisft= 10 : 1 : 1) 

30 (5RS. 6SR. 7SR)-6-*;Ufl*i/-7- [2- (l-;ft;U»>->.x-r-;U*-*'>)- 
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4-y h^i/7x-;Ul -5- (3. Hf-i//W->7i-^) y/?P^>r 
J [1, 2-b] b"'J 
mp : 144- 147 °C 

iS#M£FAB-MS (m/e, (C^.NOa + H) + 1 LT) : 
ff#ffi 476.1345 
Mfem 476.1360 

'H-NMR (300MHz, CDCla, 8 ppm) : 3.72 (1H, t, J = 10.4Hz).. 3.75 
(3H, s), 4.68 (1H, d, J = 10.4Hz), 5.23 (1H, d, J = 10.4Hz), 5.41 
(1H, s), 5.99 (2H. s), 6.09 (1H. s), 6.58 (1H, d, J = 2.4Hz), 6.61 
(1H, dd, J = 2.4Hz, 8.1Hz), 6.70 (1H, d, J = 1.6Hz), 6.76 (1H, dd, 
J = 1.6Hz, 7.9Hz), 6.82 (1H, d, J = 7.9Hz), 7.216 (1H, d, J = 8.1 
Hz), 7.225 (1H, dd, J =.5.1Hz, 7.7Hz). 7.41 (1H, d, J = 7.7Hz), 
8.31 (1H, d, J = 5.1Hz) 

Rffi:0.46 (/JHftm is 'J ii 7 h WF^/ ? od*;UA : 
: W&= 10 : 1 : 1) 

(5RS, 6SR. 7SR)-6-a;U*>»>-2-b Knty>f;l/-5- (3. + V 
>-m->7i-^)-7- (4-> F^v7x-jl/) ^^n^Vf; Cl, 2-bl 
b° D V> > 

(1) 6-/^-Jl-3- (3, 4-y fl/>-^tt->7i- jljjj^-jly) b"'J^>- 
2-a^**>SM^;U 

(1) tm^(D^xmWlLtzQ-^^Jl-3- (3, 4-y^l/>S>* 
+ i/7i-W/l/ii;-;V) h°'J ^>-2-/7;l/**>^HCl-> 9 J -fr*m^ 

(2) 6-y^;u-3- (3, 4-^^i/>y^-^->7x-;b^;u^-7U) -2-^ F4- 

6->^;l/-3- (3,4-^f-l/>^t+->7x-W;^;l/) tf'J5>>-2- 
*;M?>»y*;l/ (1.75* 5.85mmol) «D«Mfcyf-l/> (20ml) J&ttl^ ?Jc 
&T\ mCPBA (1.73g) ZlBtto ffi^*£fiT20BfH|«#^ **m 
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f- V >IZTM& LtZo WM^I§?DNaCl7jCT^m> MgSO« Tf^ U 
^^WSrf^-t^Z.t\ZXK)^ (3, 4->f-U 

7x-;W;H-;l/)-2-^ h + S/^l/tf-jU bf'J i?> N-tf + v K U.57g) 

(3) 6-fc \>'u*i//1-jl-3- (3, 4-^fl/>-m->7x-;^W-^ 
h"'J v>>-2-;fr;l/** ;U 

6-J?)l-3- (3, 4-> f L U>y^- + '>7x^.;U*;U^yU) -2-y h*-> 
7Wl/*'x;Ut: U > N-:t*-> K (1, 56g, 4.95mmol) ODMF (15ml) £ 
ft^K^ ftiPTftlTk h U 7;U^d^ (7ml) #ia;U ?j|#$l£^T'18B# 

fix f- ;p-c^E L fco £f&?0 NaHC0 3 ffrfa NaCl TkTft^ U 

MgSQ« ?J8»|fe, tfflETJ&ttteS**- S £ £ K: J; *K 6-kKD^i/> f-vu- 
3- (3, 4-^ f- l/>^+->7x-;W;l/t*-;l/) t°D i?>-2-ft frtf^S 
(1.72g) *fffe 0 

(4) 6- (2-h Uy ^;Uj/'J;Ux h^y/y h - 3- (3, 4-> f-l/> 
^^-^v/7x-;t/7j;U^;l/) if u V y-2-h frtfym* =f-)l 

6-t Kn*-» 3- (3, 4^fU>^+->7x-MW:_;l/) t° 
'J 5>>-2-*;U#>ltX*-^ (1.71g, 4.50mmol) ©«[<ffc < /f-u> (9ml) & 
x.=f-)\,V4 Vfu \£)VTl > (3.9ml) <>: 2- h U ^ f- ;!/•> 'J ;l/x h*-> 
^ a u K (2.4ml) *MT*Dix S^tt*Sfi7?17l^iaiJIH$Lfco R 
fc&*mm^1-J\<t7k-efrm U W$Ji£g&fnNaHC037fc&tf£&fDNaCl7j<T 
ffi&U Na«SO«-C«S8fc> J*BETS«E*®*Lfco »£MPLC (y^j± 
S3 D-A-A?/. •> 'J *7-";l/60/^f > : iixf ;l/= 3 : 1~1 : 1) 
KTfflJU 6- (2-h 'J>f;^'J;l/xh + -» h + ->> ^;U) -3- (3, 4- 
^ f- U > ^^ + -> 7 jL — )l/Jjjl>*:—j\,) t? D >-2-^7JU^>®^ f- ;l/ 
(1.44g) £#^„ 

(5) 6- (2-hyf^->iJMh^y^ h4--»f-;U)-3- (3, U> 
6- (2-MJ^;U-> 'J;l/x h*->y h*->y f-;u) -3- (3, 4->f-l/>s? 
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i/t f-;U)-3- (3, 4-^fl/>^t*->7x-;i/*W-;t') h°U 

(6) 6-x^^;^-;W7-^t';-2- (2- H 'J > f-;U-> 'J ;Ux 
h4^>>^)-5- (3. U>ytt->7x^;l/) ->?p^>*-1. 3- 
v?xy [1, 2-b] fc a U v?> 

6- (2-h 'J^f-^'J^x h*->J h**>^f-^)-3- (3, 4-^1/ >v> 
*+->7x-;U*;U^-;U) try : J>-2-ii)\s#yW. (1.27g, 2.94mmol) © 
THF (10ml) mmz* zkftTCDI (950rag) *fln*U fi^*i[fiJCT5«F 
HRtftUfco d©M^{C7jc^Txf-;b-7n>^v^^->^A (2.6g) £#D 
Cl©ig^*MT63B#IHa8$SU tK^T3N HC1 (10ml) 

S&ftI NaCl 7kvm&'&, Na 2 S0 4 Tlfiift L fc 0 ^flET&&£g£ L T?# & ft*: 
imti&iUri'^ (20ml) KjgJfcU 7 3-y;UC-200 (lOg) £JoiU ffi 

7 4- (>-rt/*ttS •> 'J *7-"^60^+t > : fttxf ;l/= 3 : 1) KTft 
|S1L> 6-xh + ->*;l/t:-Jl/-7-t+V-2- (2- h 'J > f-;U-> 'J ;Ux h*->;< 
h + ->^f-;b)-5- (3, 4->fl/>W>7i-;l') ->^D^>^-1, 3- 
■^x; [1, 2-b] h°'Ji?> (556mg) ^gtfelfti Llffc, 

(7) (5RS, 6RS, 7SR) -6-x h » y/;ft;t/,t:x;i/-2- (2- h IM f-;b-> 'J ;bx 

h^->>^;U)-5- (3, 4-^fl/>-^y7xx;l/)-7- (4-> h 

t->7ixji/) i/^a^>fy n. 2-bi b 8 u^> 

6-x h*'>#;Utfx;l/-7-**V-2- (2- MJ > 'J;Ux h + ->^ 
•>y^;l/)-5- (3, 4-^1/>-W->7ixa) ->^d^>^-1, 3-^x 
y [1. 2-b] t°U^>£/fHv H»50- (2), (3) il^«©^1*<=«k »). 
(5RS, 6RS, 7SR) - 6-x h +->#;l/**x;l,-2- (2- MM f-;l>-> U ;l/x h * 
h + ->^^^)-5- (3. 4-yfl/>m->7 I x;l/)-7- (4-> h*-> 
7xx;U) ->?n^>-ry [1, 2-b] h°'J ^>^^fi!cL^: 0 

(8) (5RS. 6RS. 7SR) -6-x h*->a;l/#x;l/-2-fc Ko*W»;U-5- 
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(3, 4-yfl/>^^->7x-;^)-7- h*->7x-;l/) i/faQf- 
J [1, 2-b] hTU v^> 

(5RS, 6RS, 7SR)-6-x h + ">*;b^-JU-2- (2- h U ^f;^>ij;l/xh 
+ ->^ -5- (3, 4-^fU>-m->7x^)-7- (4-^ 

'>7j-W vtu^yy-J [1, 2-b] t 8 'J>?> (34mg. 0.059mmol) ® 
10%HCl-MeOH^^^-C15TO!t^Lyi: o SI^£&fD 
NaCl tK- AcOEt L ^ W^l £SSftJ NaHCOs 7KS tftlfD NaCl tKT^^ 
U Na 2 S0 4 T^Lfeo MET&$£W*U g|&£pTLC Ufrfftm 
•> 'J ^y^eOF^/^f-V : gfc$x^= 1 : 1) TrflfSHU (5RS, 6RS, 
7SR)-6-x h*i/#;l/**x;l/-2-t Kn*W f-;U-5- (3, 4-^f-L/>^^ 
+ ->7i-^)-7-(4-y h + '>7xx;U) •>^n'<>f; [1, 2-b] b? U V 
> (17mg) 

(9) (5RS, 6RS, 7SR) -6-x h**>#;l/**x;l/-2-t Ko + i/yf;l/-5- 
(3, 4-^b>-^^y7 1 -;l/)-7-(4-^ K + ->7xx;U) v^a'O-r 
y [1, 2-b] t°'Jv?>£/8l^ mi^J2i:^©^i;«fc»3^jg>f{:^^ 

if#8¥t&FAB-MS (m/e, (C^NOs + H) + 1 LT) : 
Him 420.1447 
9fl£ffl[ 420.1457 

'H-NMR (300MHz, CDC1 3 . 6 ppm) : 3.30 (1H, t, J = 9.5Hz), 3.81 (3H, 
s), 4.60 (1H, d, J = 9.5Hz), 4.70 (2H, s), 4.71 (1H, d, J = 9.5Hz), 
5.97 (2H, s), 6.70 (1H, brs), 6.75 (1H, d, J = 7.9Hz), 6.80 (1H, 
d, J = 7.9Hz), 6.89 (2H, d, J = 8.7Hz), 7.09 (1H, d, J = 7.8Hz). 
7.17 (2H, d. J = 8.7Hz), 7.31 (1H, d, J = 7.8Hz) 

Rf lit : 0.28 (/ JW&m •> U JiffrGOFz*/? np*;l/i : t ? J -;U 
= 10 : 1) 

HWJ73 

(5RS. 6SR. 7SR) -2-x. h*i/* )\/+:*is-7- (2-ft;U»**-> 

^4->-4-y h*->7x-;U)-5- (3. 4-;fi/>-W->7x-;l/.) 
p^^f / [1. 2-b] tf'J i?> 
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(1) (5RS, 6RS, 7SR)-6-x )V*-)i>-2-t Knt-» (2- 
b Ka^->-4-> h^->7x- ;U)-5- (3, 4->f l/>-^t^->7x-^) -> 
^P^>f7 [1. 2-b] fc°'J v?> 

HJfc#J72- (6) Tf|fc6-x h*->#;u**-;i>-7-**y-2- (2- h "J >f 
;l/->'J;Ux h*->> h + ->y^;b)-5- (3, 4->f L/>-Wi'7 i -;l/) •> 
?p^>*-1, [l, 2-b] t°'J^>W4-^ h*5/-2-y 

h + <>7x-^n; M72- (7), (8) tK»©^*fe»C«t 0. 

(5RS, 6RS, 7SR)-6-x h + «>*;Uj|5i^-2-t Ko*->> f-;l/-7- (2-t 

+ h*->7xi;W-5- (3, l/>^^7x-^) 

p^tV [1, 2-b] tfy5?>*^jaufc. 

(2) (5RS, 6RS. 7SR)-6-x h * S/ ft ;!/#,=. 7- (2-x h^ftd/flxjl/ 
^ h^->-4-^ h^->7x-;i/)-2-l: Ko^->yf-;U-5- (3. 4-y»U>^ 
a-*->7xx;t/) -/^^fy [1. 2-b] fcfUS?> 

(1) Tf»fc (5RS, 6RS, 7SR)-6-x i/*;M?.=.,rt/-2-k Kn*-»f- 
;l/-7- (2-t Ko + ->-4-y h + ->7x-;P)-5 i (3, 4-> f- 1/ > 5>3f*'> 
7xx;U) ->^p^>x/ [1, 2-b] bT'JS?>*JBl\ ^d&0J3O- (3) tm 
fil®3fftKJ:eK (5RS, 6RS, 7SR)-6-xh*5/*;M?.=.;l>-7- (2-xh* 
S/j&A/tfx^ h**>-4-> h * -> 7 x x;U) - 2- 1 K a * i/ / =f-)l- 5- 

(3, 4->fu>^t+->7x-^) ^o^>f; [i, 2-b] eys;>*^ 

(3) (5RS, 6RS. 7SR)-6-x h^->^7^^x;U-7- (2-x h^->;ft;U>+:x;l/ 
> h^i/-4-y h*->7xx;U)-2-?na> ^;U-5- (3, 4-^»U>^4- 
->7 xx;U) ->^p^>f; n. 2-b] h°'J-^> 

(2) (5RS, 6RS, 7SR)-6-x j» + >^;U^x;i/-7- (2-x|>+->A 
;UsKx;i/> h*->-4-;< h+->7x-;l')-2-t Kn + ->^^;U-5- (3, 4-y 
fU>Wy7x-;l/) ->?o^>tV [1, 2-b] t° U ^ > (17mg, 0.031 
mmol) <D? DDt-^A (1ml) jg^+K, 7^T> ^ti-yt-Jl (20 /* 1) £ 
in*. S^*£fiT2l$fHI«#l,fc 0 «EET*»*S*SL gg&£&EE&ft 
U (5RS, 6RS, 7SR) -6-x H-i/ij Jl 7- (2-ih + ->AW-^ 
y h + ->-4-y h*->7xx;U)-2-?na>f-jU-5- (3, 4-^f-l/>i^^ + 
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•>7x-;U) i/9n<Of-y [1, 2-b] t°'J*> (14mg) £?#fc 0 
(4) (3) -C'&iz (5RS, 6RS, 7SR)-6-x h^ri/f}J^-Jl-7- (2-x h + -> 
tU\,#—)\// \>*>>-4-J h + ->7i-;l')-2-^n0^f^-5- (3, 4-/ f- 

^o^>f; [1, 2-b] eus?> (14mg. 0.025 
ramol) h 'J 9 Ax h*«> K-x* y -;Ujg& (1.1M, 10ml) K*g$U 
C0^^^ST16^1^L^ O SJ!&^IC7j< (2ml) *iU;U 
^IC^Tl8^m^ £/£$KlN HCl£iO/U ^x^;UT»iiJ Lfc 0 
Was £l&fH NaCl 7k-cm& L > Na 2 S0 4 Tg*^ ^ET^*®*^ S C 
<tT^®ffc^ (8.4mg) &'&t: 0 
mfrMt FAB- MS (m/e, (C^NC + H) + 1 L T) : 

fff^Cffl 522.1764 

Mfem 522.1785 

•H-NMR (300MHz, T-thls-ds, 5 ppm) : 1.18 (3H, t, J = 7.1Hz), 
3.54 (2H, q, J = 7.1Hz), 3.68 (1H, t,. J = 10.0Hz), 3.79 (3H, s), 
4.45-4.55 (3H, m), 4.63 (1H, d, J = 10.0Hz), 4.74 (1H, d, J = 16.2 
Hz), 4.95 (1H, d, J = 10.0Hz), 6.00 (2H, s), 6.57 (1H, dd, J = 2.4 
Hz, 8.3Hz), 6.61 (1H, d, J = 2.4Hz), 6.82-6.93 (3H. m), 7.22 (1H, 
d, J = 8.3Hz), 7.34-7.40 (2H, m) 

Rf|6 : 0.60 (J fr9#3k .*> 'J JifJlsSOFis*/? d n*;UA : J * J - 
Jl : 10 : 1 : 1) 

*6fe«aj74 

(5RS. 6SR. 7SR)-7^ (2-x^;Uy * J a;U#-;M h^.>-4-y h^.> 
7x-;l/)-2-xf;^7; J / j-fl-6-tuVt'^i/-5- (3, 4->fl/>v?t4 
■>7i-;l/) ->?o^>-fy Cl. 2-bl tf V > 

(1) HJS0IJ73- (3) (5RS, 6RS, 7SR) -6-x> ^->*;U^x;U-7- 

(3, 4-> f- U 7 xx;l/) ^n^>fy [1, 2-b] h° U S? > 

(30mg, 0.053mmol) *xf^7 $ >-THFg» (21%, 4ml) CgJBU $ 

GOF^/t a a *;UA : / * J -;U= 10 : 1) T^fSHi U (5RS, 6RS, 
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7SR)-7- (2-xW;;*;l"f-;M h*->-4-> h*-> 7 xx;b) -2- 
xf;l/7; J > ^;U-6-x h + ->^;l/^ji;u-5- (3, 4->f l/>^t+-> 
7xx;U) ^o^>f; [1, 2-b] t°'J^> (17.1mg) <t (5RS, 6RS, 
7SR)-2-x^;U7 \ J t f;h6-xh + ->*;H-;l/-7- (2-x h*->#;U 
h + ->-4-/ h + ->7x-;i/) -5- (3, 4-^i/>m^7x; 
)V) ffwOf-J [1, 2-b] e>J^> (1.2mg) £'&tz 0 
(2) (1) (5RS, 6RS, 7SR)-7- (2-x?-;U7 ^ J JjjIX-jVS 

i/-4-J h + ->7 iX;|/)-2-xf;l/7; J J f-;U-6-x h ^->^;U^;U-5- 
(3, Hfl/>m^7xx^ •>^o^>fy [1, 2-b] \£V'J>&% 

Sf*»fgFAB-MS (m/e. (CoHnNaO, + H)* t LT) : 
WW! 548.2397 
flljjgil 548.2396 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 1.13 (3H, t, J = 7.3Hz), 1.23 
(3H, t, J = 7.2Hz), 3.04 (2H, q. J = 7.2Hz), 3.17 (1H, t, J = 9.9Hz), 
3.23-3.33 (2H, m), 3.76 (3H, s), 4.23 (2H, s), 4.36 (1H, d, J = 
14.6Hz), 4.44 (1H, d, J = 14.6Hz), 4.60 (1H, d, J = 9.9Hz), 5.04 
(1H, d, J = 9.9Hz), 5.90 (2H, s), 6.48 (1H, d, J = 2.3Hz), 6.55 (1H, 
dd, J = 2.3Hz, 8.1Hz), 6.70 (1H, s), 6.74-6.80 (2H, m), 6.99 (1H, 
d, J = 8.1Hz), 7.24 (1H, d, J = 7.9Hz), 7.35-7.40 (1H, m) 

Rf it : 0.43 (y;l/*tt» -> 'J JifJimFm/t nn*;l/A : J ? J - 
h : ffi$k= 10 : 1 : 1) 

HJS0J75 

(5RS. 6SR. 7SR) -2-x^;U7 I J / ?)l<-6-i3Jl'tf* .>-7- (2-fijl*; 
b*i/-4-t h^->7xx;|/)-5- (3, l/>^->7xx;P) 
->?p^>tV CI, 2-b] h 8 'J>>> 

Sdfi0974- (1) (5RS, 6RS, 7SR) -2-xf-;U7 U> f-;U-6-x 

h + ->*;l^tCx;l/-7- (2 T x h + ->*;U^;uy H + ->-4-y h*->7xx 
;l/)-5- (3, 4-^fl/>^+">7xx;l) y^n^>f; [1, 2-b] t° 'J 
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iS#M£FAB-MS (m/e, (C»H»N,Ob + H) + 1 LT) : 
tf^ffi 521.1924 
iaU^ffi 521.1939 

'H-NMR (300MHz, CD 3 OD, 5 ppm) : 1.25 (3H, t, J = 7.2Hz), 3.06 
(2H, q, J = 7.2Hz), 3.56 (1H, t, J = 10.0Hz), 3.75 (3H, s), 4.17 
(1H, d, J = 15.4Hz), 4.19 (2H, s), 4.28 (1H, d, J = 15.4Hz), 4.56 
(1H, d, J = 10.0Hz), 4.71 (1H, d, J = 10.0Hz), 5.92 (2H, s), 6.42 
(1H, d, J = 2.2Hz), 6.49 (1H, dd, J = 2.2Hz, 8.2Hz), 6.71 (1H, s), 
6.75-6.81 (2H, m), 7.13 (1H. d, J = 8.2Hz), 7.17 (1H, d, J = 7.6 
Hz), 7.27-7.31 (1H, m) 

Rfffi:0.22 i'V1i f f)\'Q0? ZiA /?uu*)VA : * ? J - 

;U : gfc$= 10 : 1 : 1) 

^Sfe^J76 

(5RS. 6SR, 7SR) -6-^;l/»'^->-7- / h^~>-4-y V* 

•>7t-^)-2-^D^t->-5--(3. Hfl/>-^t->7x-^) ->?p^ 
[1. 2-b] b"U 

6-^D#+->lf U v>>-2, 3- ?*;U# H»J30- (1), 

50- (1) ~ (6) X.V30- (4) i^»©^fefCJ:*3M^^*^jfiLfc„ 
i5##fBFAB-MS (m/e, (C28H27NO9 + H) + iLt) : 
fWH 522.1764 
9!l£fg 522.1769 

'H-NMR (300MHz, CDC1 3> Sppm) :0.97 (3H, t. J = 7.2Hz), 1.72 (2H, 
sext, J = 7.2Hz), 2.96 (1H, t, J = 9.6Hz), 3.81 (3H. s), 4.02-4.22 
(2H. m), 4.52 (1H, d, J = 16.1Hz), 4.61 (1H, d, J = 9.6Hz), 4.67 
(1H, d, J = 16.1Hz), 5.22 (1H, d, J = 9.6Hz), 5.92, 5.94 (1H x 2, 
d x 2, J = 1.9Hz). 6.37 (1H, d, J = 2.3Hz), 6.53 (1H, dd, J = 2.3Hz, 
8.6Hz), 6.59 (1H, d, J = 8.4Hz), 6.63-6.79 (3H, m). 7.06 (1H, 
d, J = 8.4Hz), 7.20 (1H, d, J = 8.6Hz) 

RfH:0.31 UfrtftSk ->U *^^60Fa«/^nn*;bA : J 9J- 
Jl : BS=20 : 1 : 1) 
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(5RS, 6SR, 7SR)-2-xfr;u-6-£;HH^>-5- (3, 4->f U>-^t4-> 
7x-;U)-7- (4-> h*->7xx;U) ->?p^>tV [1. 2-b] b°U-^> 

(1) 6-7x-;l/ftb°U i?>-2. 3-'Jij jU^>m'J/^JV 

K 2 C0 3 (8.29g) 0fc*DMFSS«ti:, Sa&SHTF f- * 7 x y - ;U 
(3.08ml) £flQ;i. afiT10^H!IS^Lfc. :©Mti:6-^nDt''Ji? 
>-2, 3-S?*;U#>tty> (6.89g, 30.0mmol) ©feJcDMF (10ml) g 
tt*ifl>L^ *g£«80^C-e30#, 1001CTll$lfflait#Lfco ttfc& SlEtt 
*#-ftax*-;l/-c£EU MgSO.-Clg^b^c 

60/^^-9- > ^U>=1 : 1— ig<tyf-U» TflfiRU 6-7xx;U 

f-*tfy -^>-2, 3-^*;l/»K>»5?^f-;l/ (6.07g) *M^iLt#t 0 

(2) 5-fc Kn^v/-2-7x^;l/ft-6-i=7 , h^'>^;l/ i K-;l/-5- (3. 4- 
^fl/>-W'>7i-^)-7- (4-/ h^->7x-;t/) is? p^>»-1. 3- 
i?x; f2. 1-bl h°'J v>> 

(1) t#fc6-7i-Jl/ftlfJ ^>-2, 3-y*^#>»yyf-;l/*^fec 

■«kD*iS-r*iWtejcfttufc^ n»3o- (i), 50- (l), (2) tm<z>R 

(SKttU 5-h F o + •> - 2-7 * t- 6-^£r h + •> * 5- 
(3, 4->fb>v?t+->7x-;l')-7-(4^ h*v/7x-;U) ->?p^>*- 
1, 3-v?x/ [2, 1-b] t°U i?>£f#fc 0 

(3) 5- (2- h U /=f-)\,isV Jlx. h*->> h^^)-2-7x-;l/ft-6-^=7 
h*->aA>:Kx;i/-5- (3. 4->f l/>v?t^->7x-;l/)-7- (4-y S*-> 
7xx;b) »>?p^>?-1, f2. 1-b] b 6 'J^> 

(2) 5- 1 Kn + ->-2-7xx;l/f^-6-lE7h + -/*^t^;b-5- 
(3, 4->fl/>^ + ->7xX^)-7- (4-> h + ->7.x-W ->?p*l>*- 
1, 3-v?xy [2, 1-b] tr'JO (647mg, 1.14mmol) «D*&jOSfl:> * U > 
(lml) *ttJCxf-;U5?-f 7 7ok^7; > (0.99ml) *iU;U M^^tK^ 
Lfco COtN MJ>f-;u*>!J;Uxh4 ! -*>yf-;l/*ny K (0.61ml) 

NaHC0,7jc-Cifc^ MgSO.Tf^Uco »^MLTH«** 
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L/>=1 :3-l : 10) KTftSIU 5- (2- h U > ^;U>"J ;Ux h * W 
•» - 2- 7 x - t-6-f £7* h + •> * ;l/ 1:-^- 5- (3, 4->fl/>m 
•>7x-;l/)-7- (4-^ h + ->7x-;l/) *>?n^>^-l, [2, 1- 

b] tf>J5>> (594mg) ^ffe^tlt LtHfc, 

(4) 5- (2-h'jy WJ;l/xh^-» h^-»-2-7x-;l/7^-;l/-6- 
^H7>^'>^;U^-;U-5- (3. 4-yfl/>-W->7x-;l/)-7- (4-^ 
h^^7x-;l/) o^>^-l. 3-^xy f2, l-bl b°'Jv?> 

(3) T^/c5- (2-h ij^^l/v/ij;l/xh + v/y ^-»-2-7xx;W- 

6- 3£E7*h*->77;l/#x;l/-5- (3, 4-yfl/>^t+^7xx;l/)-7- (4- 
/ S + ^7x-;U) *>?d^>*-1, [2, 1-b] t°'J s?> (593mg, 
0.850mmol) ©?no*;l/A (40ml) ig&JCmCPBA (323mg) £tjtJ;U £ 
fflK:T12l$|fllllli#Lfco nn*;UA-5%NaHC0 3 T#ieU W 
SWI*fiftNaHC0.7K'Cifc*«, MgSaiflSKLfco «ETi&tt*ff*LT 

K7-f77-r>a^07 h^77>f- (J JWtiM ->U*y 
;U60/^t^^l/» KTf»«U 5- (2-h ^^v/iJ/l/xF + y^ h* 
•»-2-7xx;^;l/*-;i/-6-f=7*h*i/*;l/^x;l/-5- (3, 4->^l/> 
^t*'>7xx;l/)-7- (4-^ h*'>7xx;l/) i/9w<y9-l, 3-v>xy 
[2, 1-b] k°>Jv>> (554mg) t LT'&iz 0 

(5) 2-x^;U-5- (2-h'J^f;k>'J;l/xh4>>^ h * •» - 6-%H7* h * ~> 
fr;U:f-:x;l/-5- (3. 4-^ f- U > S?*-*- > 7 x -7- (4-^ h^r->7x- 
;U) ^^o^>M, 3-^x; T2, l-bl b"'J^> 

(4) T#^5- (2-h U> ^;Ui/«J;l/i h + »>> h*>>) -2-7 x-;Px;u 
*x;u-6-^H7*h*'>2;;U#x;i/-5- (3, 4-^ u 7 x-;U) - 

7- (4-^ h+->7xx;l/) •>^n^>^-l ) 3-v?xy [2, 1-b] t°Uv^> 
(lOOmg, 0.137mmol) ©THF (2.5ml) i&ttlC-78'ClCTxf-;l/iJ f->> 
THF*tt (0.10M, 1.64ml) ^•?TFLx-78 , CTl.5«m^Lfco E*: 
-78lCT10%^x>^ip^ N ^x^;U{rTa{t}L^o W®l£&ftJNaCl 
7k?ft#U MgS0 4 -efg$L*:o *tt*«ET«*LT»fc«ai*pTLC 
OOU^tfcjR '>y*y;U60Fw/^*1^V:B»xf-;U=3:l) KTflffiU 



WO 95/05374 



PCT/JP94/01357 



— 94 — 

(3, 4->f l/>i?t + ->7i-^)-7-(4-^ ^•>7 I -;l') •> 
?v<.>?-1, [2, 1-b] t"'Jv>> (25.6mg) 

(6) 2-xf-;l/-5-k Kp*'>-6-%=7 h*->ft ;U#-;U-5- (3, 4-> f- U 

[2, 1-b] bTU 

(5) uHfc2-xf;l/-5- (2- h U> ^;U>"J^i h*->> h*-»-6-^H 
7* h+->*;l/iK— (3, 4-yfU>->t + ->7xx;l/)-7- (4-^ 
•>7x^;U) 3-i^/ [2, 1-b] h°'Ji>> (52mg, 0.084 

10 mmol) J -)V (2ml) m&l^ 7,KftTl0%HCl-;< 9 J -;U (0.2ml) 

^■j^TLs S^^iST^^fWl/fco fiaSttC«&ftNaHCO,7K*llDx.N 
«xf-;U-caai Lfco W£H*«^NaClzfatffc£U MgSO^fSSaLfco 
«EET*»*a*LT> 2-xf-;l/-5-h Kd*->-6-&=:/ h 
;U-5- (3, 4-/fl/>^ + ->7xX^)-7- (4-> h^->7 a x;|/) -> ? 

15 n^>*-l, 3-^x; [2, 1-b] tf«J5?> (45mg) 

(7) (6) T# 1 2-x f 5- 1 F n + y - 6-f=y h + •> * Jl/^x jl/- 5- 
(3, 4-yfl/>^+->7xx;l/)-7- (4-^f h*->7x-;U) *>?n^>:?- 
1, 3-vM.y [2, 1-b] t°Uv?>^l^ HM50- (3), (4), (7) <b[^# 

20 ft&fft g FAB- MS (m/e, (C^HaNOs + H)*<t LT) : 

ftSHI 418.1654 
flij^lfi 418.1636 

'H-NMR (300MHz, CDCU. <5ppm) :'1.21 (3H, t, J = 7.6Hz), 2.65-2.86 
(2H, m), 3.15 (1H, t, J = 9.2Hz), 3.73 (3H, s), 4.52, 4.75 (1HX2, 
25 d x 2. J = 9.2Hz), 5.94 (2H, s), 6.71 (1H, s), 6.64-6.87 (2H, m), 

6.81 (2H, d, J = 8.4Hz), 7.01 (1H, d, J = 7.9Hz), 7.13 (2H, d, J = 
8.4Hz), 7.24 (1H, d, J = 7.9Hz) 
Rf m : 0.26 U frftiM : s 'J # fto SOFs*/ tuu : J ? J -jl 

= 20 : 1) 

so &T0«#j78-8i0ft^(i. mmm77 £mm<Dijmz&t)£i£Liz 0 
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H»J78 

C5RS, 6SR, 7SR)-6-a;l/*>->-2->?a:/pb 0 ;U-5- (3, 4-^b> 
■^^->7iz;l/)-7-(4-^ h^->7^-;U) ->?p^>-ry [l, 2-bl fc° 
■J 

mp : 98- 100 V 

MftMtfe FAB- MS (m/e, C^H^NOb + H) + 1 L T) : 
ff-gfit 430.1654 
«IJ^€ 430.1640 

'H-NMR (300MHz, CDC1 3 , <5 ppm) : 0.75-0.95 (4H, m), 1.95-2.05 
(1H, m), 3.19 (1H, t, J = 9.5Hz), 3.80 (3H, s), 4.53 (1H, d, J = 
9.5Hz), 4.67 (1H, d, J = 9.5Hz), 5.95 (2H, ABq, J = 1.5Hz), 6.69 
(1H, d, J = 1.6Hz), 6.73 (1H. dd, J = 1.6Hz, 7.8Hz), 6.78 (1H, d, 
J = 7.8Hz), 6.86 (2H, d, J = 9.1Hz), 6.89 (1H, d, J = 8.0Hz), 7.15 
(1H, d, J = 8.0Hz), 7.16 (2H, d, J = 9.1Hz) 

Rf lit : 0.51 (J frttiM '> 'J iJ ffJlWF^/f u o *;UA : J ? J -ji 
= 10 : 1) 

mmm79 

(5RS. 6SR. 7SR)-6-:ft;l/#*->-2-^>3 L yU-5- C3. 
->7x— ;U)-7- (4-jt h^->7a-;l/) •>^p^>-fy fl. 2-bl bf'Jv ? > 
MftMfe FAB - MS (m/e, (CmH^NOs + H) + 1 LT) : 
ff-glt 460.2124 
iflJjfcllS 460.2127 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 0.86 (3H, t, J = 6.8Hz), 1.24-1.38 
(4H, m), 1.57-1.70 (2H, m), 2.69-2.77 (2H, m), 3.17 (1H, t, J = 
9.4Hz), 3.78 (3H, s), 4.54 (1H, d, J = 9.4Hz), 4.73 (1H, d, J = 
9.4Hz), 5.95 (2H, ABq, J = 1.4Hz), 6.69 (1H, d, J = 1.5Hz), 6.75 
(1H, dd, J = 1.5Hz, 7.8Hz). 6.78 (1H, d, J = 7.8Hz), 6.85 (2H, d, 
J = 8.7Hz), 6.99 (1H, d, J = 7.7Hz), 7.14 (2H, d, J = 8.7Hz). 7.21 
(1H. d, J = 7.7Hz) 

Rf€:0.47 (*)\<>7#M •> y fiffrQOF^/? nn*;UA : -;u 
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= 10:1) 

6-ft 5- b Knt->-2- (3-7'-r-;U) -5- (3, 4-/^l/y ! J* 
t->7i-;l/)-7- (4-y h^->7x-;l/) ->?p^>^-1, 
C2. 1-bl b°'Jv?> 
i^#8?f g FAB - MS (m/e, (C^HaNOa + H) + iU): 
fttMl 458.1604 
9fl£ffi 458.1618 

'H- NMR (300MHz, CDC1 3 , 8 ppm) : 2.47 (2H. q, J = 7.3Hz), 2.86 (2H, 
t, J = 7.3Hz), 3.88 (3H, s), 4.90-5.10 (2H, m), 5.75-6.00 (3H, 
m), 6.71 (1H, d, J = 7.6Hz), 6.89-7.10 (5H, m), 7.45 (1H, d, J = 
7.6Hz), 7.76 (2H, d, J = 7.8Hz) 

Rf il : 0.42 (/ JlftiM *> U iJ ffrQGFz*/? n o : J ? J -JU 

= 10 : 1) 

mmmsi 

(5RS, 6SR. 7SR)-6-^;U^->-2- (3-7*r-;l/) -5- (3. 4->f-l/> 
■^^•>7i-;l/)-7- (4-^ K^->7x-;t/) ->?p^>-r/ n. 2-bl h° 

y 

iS#8?f & FAB - MS (m/e, (C^HkNOs + H) + iLT): 
tHHI 444.1811 
ZJHJ^I 444.1805 

'H-NMR (300MHz, CDC1 3 , d ppm) : 2.34-2.48 (2H, m), 2.74-2.93 
(2H, m), 3.19 (1H, t, J = 9.6Hz), 4.55, 4.73 (1H x 2, d x 2, J = 
9.6Hz), 3.79 (3H, s). 4.90-5.06 (2H, m), 5.71-5.90 (1H, m), 5.91- 
6.00 (2H, m), 6.69 (1H, s). 6.71-6.81 (2H, m), 6.86 (2H, d, J = 
8.6Hz), 6.99 (1H, d, J=8.0Hz), 7.15 (2H, d, J = 8.6Hz), 7.24 (1H, 
d, J = 8.0Hz) 

Rf -fiS : 0.25 '> U ii?)\>WRu*/t u o *;UA : / ? J -)\, 

= 20 : 1) 

*I&0*J82 
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(5RS, 6SR. 7SR)-6-aJM*4-->-2-7o h°;Uf-^--5- (3, 4->fU>i> 
tt->7x-;W-7- (4-^ h^->7x-;^ ->^n^>f/ n. 2-bl fcfU 

(1) 5- (2-h 'jy?-7b->'j;Ux K^->^ h^'»-2-^Pb°;U5 1 ^--6-m=7' 
h^v/^7>>U^-;l/-5- (3, Hfb>m^7x-;l/)-7- (4-^ h*-> 
7x-;U) ->^o^>^-l, 3-^xy T2, 1-b] b°Ui?> 

mfiflj 77- (4) 5- C2- h 'J t f - ;U ->'J h * •> ^ h * -» - 2- 7 x 
-;i/x;u*-;u-6-^H"/ h4-'>^;i/^-;u-5- (3, 4-^f f- u >i?^-^-> 
7z-;l/)-7- (4-> h*->7xx;i/) i/^n^>^-l, 3-i^xy [2, 1-b] 
h°U ! Jy (lOOmg, 0.14mmol) s 18-^ 7 7>-6 (7.1mg) ©<>-tf> (1ml) 
^&£> 7K^b^- h'J7A (7.3mg) t^a^f-*-^ (19 n 1) ^^UlSi 
L/c± Y U^^-fu^jU/j^^i- YVKy-gy (1ml) ^+IC;&[J;U gft 
£H«T£fiT19B#IH«#Lfc. SJ£«IClSRlNaHC0,7K*jDi^ K^x^ 

i/U^y;U60/'s+-9->:^X7 t ;U=9:l-*3:l) KTftfiU 5- (2- 
h ^f^'J^xh+i/^ h*S/)-2-7*n tf;Uf-^"- 6-^=7* Y*ri/t))\s 
(3, 4-yfl/>-^ + ->7i-;l')-7- (4-^ ^->7x-^ •> 
^a^>^-l, 3-^x/ [2, 1-b] t°yy> (19mg) *HWtLT# 

(2) (1) T#bft*:5- (2-h'J> WJ^xh + -/^ h*-» -2-7°d h° 
;l/f^-6-I£7' h + ^A;^*-^^- (3, 4-^l/>W'>7xxji/)- 
7- (4-^ h + ->7x^;U) i/^n^^-lj-^xy [2, 1-b] t°'Jv>>£ 
ffil^ g»J77- (5), (6) tmmolftkK&Q&gMk&toZ&lRisiz* 

mp: 62-65 *€ 

W ^»SB FAB - MS (m/e. (C^NOoS + H) + i L T ) : 
fttftt 464.1532 
SIJ5£1S 464.1541 

'H-NMR (300MHz, CDC1 3 , (5ppm) :0.84 (3H, t, J = 7.4Hz), 1.55 (2H, 
sext, J = 7.4Hz), 2.80 (1H, dt, J = 13.7Hz, 7.4Hz), 3.08 (1H, dt, 
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J = 13.7Hz, 7.4Hz), 3.27 (1H, t, J = 8.8Hz), 3.79 (3H, s), 4.53 (1H, 
d, J = 8.8Hz), 4.65 (1H, d, J = 8.8Hz), 5.94 (2H, brs), 6.68 (1H, 
s), 6.73 (1H, d, J = 7.8Hz), 6.77 (1H, d, J = 7.8Hz), 6.86 (2H, 
d, J = 8.3Hz), 6.99 (1H, d, J = 8.2Hz), 7.07 (1H, d, J = 8.2Hz), 
7.18 (2H. d, J = 8.3Hz) 
Rfffi:0.32 ->y*y";U60F«/^*if> :ftKxf-;u = 

1 : 1) 

mmm 83 

C5RS. 6SR. 7SR) -6-ft ->-2-7Ta b°;U7 $ y-5- (3. 4->f-u> 
i?**>>7 j.-)l)-7- (4-jt h^'>7x-;U) ->^n^>f; fl, 2-b] h" 

mp:92-100^ 

if #8$f& FAB - MS (m/e, (C^HjsNjOs + H) + 1 L T ) : 
ftUm 447.1920 
MEM 447.1902 

•H-NMR (300MHz, CDCk <5ppm) :0.94 (3H. t. J = 7.2Hz), 1.61 (2H, 
sext, J = 7.2Hz), 2.97 (1H, t, J = 8.3Hz), 3.08 (2H, t, J = 7.2Hz), 
3.64 (3H, s), 4.33 (1H, d, J = 8.3Hz), 4.63 (1H, d. J = 8.3Hz), 
5.93 (2H, s), 6.33 (1H, d, J = 8.7Hz), 6.63-6.76 (3H, m), 6.79 (2H, 
d, J = 8.5Hz), 7.15 (2H, d, J = 8.5Hz), 7.21 (1H, d, J = 8.7Hz) 

Rfffi:0.56 (JJls?#M i/Vt/YJlsGOFsH/faufrfrA: 
= 10 : 1) 

«^J84 

(5RS. 6SR. 7SR)-6-a;l/***->-2-fc'X'J v?/-5- (3. 4-^fU>-^t 
^•>7x-;U)-7- (4-^ h^->7i-;l/j ->?n^>7V n. 2-bl h 0| Jv? 

_> 

mp: 48-50^ 

iS#P§£ FAB - MS (m/e, (CaH^NzOs + H) * 1 L T ) : 
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ff-SHS 473.2077 
473.2078 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.50-1.70 (6H. m). 3.15 (1H, 
dd, J = 9.1Hz, 9.5Hz), 3.30-3.50 (4H, m), 3.81 (3H, s), 4.48 (1H, 
d, J = 9.1Hz), 4.60 (1H, d, J = 9.5Hz), 5.94 (2H, ABq, J = 1.4Hz), 
6.59 (1H, d, J = 8.6Hz). 6.71 (1H, s), 6.76 (2H, s), 7.07 (1H, d, 
J = 8.6Hz), 7.21 (2H, d, J = 8.8Hz), 6.87 (2H, d, J = 8.8Hz) 

Rf 41 : 0.23 Jl<?ti:gi •> 'J fiffrGOF^/? n a : / ? J -;l 

= 20 : 1) 

SlT<Dgfam85, 86G>fti&Qnu 5- (2- h'J/f;b->'J^xh^y> h* 
^) -2-7 x-;i/x;i/*-;i/-6-^£/ h + ->A;^-;b-5- (3, 4-yf-b> 
v?t+->7x-;W-7-(4-^ h + v'7 i -W ->^D^>M, [2, 
1-b] fc° U i? >Kft*.T^ 6-x h + '>*;b^-;U-5- (2- b y / Tfri/ y ;u 
x^-» h + v/)-2-7x-^x;^-^-7- (2-<>5?;^*->-4-y h 
+ ->7*~;u)-5- (3, HfL/>m->7x-;P) *>*oO*-l, 3- 

i^xy [2, l-w tru i?>zm\ mumrr- (4), (5), mmmso- (3) - 

(6) RVZmmO- (4) <fcl^1i©7j&K«fc<9£j£L*: 0 
^»J85 

(5RS. 6SR. 7SR) -6-^7>>l/^^->-7- (2-^;U»"^>> h4-->-4-/- h4- 
•>7x-;l/)-2-7 , f;l>-5- (3. 4-yfl/>^t->7ii;l/) ->?aOf- 
y [1. 2-bl b°'J 

mp : 123- 128 

M##f & FAB- MS (m/e, (CmH^NOs + H) + 1 L T) : 
ff-glfi 520.1971 
ffll£1t 520.1968 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 0.91 (3H, t, J = 7.3Hz), 1.28- 
1.40 (2H. m), 1.55-1.65 (2H, m), 2.78 (2H, dd, J = 7.7Hz, 7.8Hz), 
3.53 (1H, t, J = 9.9Hz), 3.77 (3H, s), 4.33 (1H. d, J = 16.0Hz), 
4.53 (1H, d, J = 16.0Hz). 4.55 (1H, d, J = 9.9Hz), 4.91 (1H, d, 
J = 9.9Hz), 5.92 (2H, s), 6.50 (1H, d, J - 2.4Hz), 6.56 (1H, dd, 
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J = 2.4Hz, 8.4Hz), 6.76-6.83 (3H, m), 7.13 (1H, d, J = 8.4Hz), 
7.21 (1H, d, J = 7.9Hz), 7.40 (1H, d, J = 7.9Hz) 
Rfffl:0.18 (/to?#Mk -> 'J ii f )V 6OF254/ ? uu fctoA : } 9 J — 
to : ft^= 20 : 1 : 1) 

mm 86 

(5RS. 6SR. 7SR) -S-ii to#*z/-l- (2-ijto^^jy/ - h4-'>-4-/h* 
•>7x-;l/)-2-yab';l/7; y-5- (3, l/>-m->7x-;P) 
n^>f; [1. 2-bl b°'J 

mp : 166- 168.5 

flfcMfflffi FAB- MS (m/e, (CbIWIA + H) + £ L T) : 
ff-JMt 521.1924 
fflJ£H 521.1945 

•H-NMR (300MHz, 7-fer h >-ds, <5 ppm) : 0.91 (3H, t, J = 7.4Hz), 
1.58 (2H, sept, J = 7.4Hz), 3.00-3.32 (1H, br), 3.18 (2H, brt. 
dt-like, J = 7.4Hz), 3.51 (1H, t, J = 9.0Hz), 3.77 (3H, s), 4.52 
(1H, d. J = 9.0Hz), 4.67 (2H, ABq, J = 16.1Hz, A u =■ 54.0Hz), 
5.03 (1H, d, J = 9.0Hz), 5.99 (2H, s), 6.50 (1H, d. J = 8.4Hz), 
6.54 (1H, dd, J = 2.3Hz, 8.5Hz), 6.61 (1H, d, J=2.3Hz), 6.82 (2H, 
s), 6.84 (1H, s). 7.17 (1H, d, J = 8.4Hz), 7.19 (1H, d, J = 8.5Hz) 

Rf -fit : 0.68 U totftM i/ U ii ? to eOF^/ <7 n a *to A : ^ * J - 
to : W&t= 10 : 1 : 1) 

mmm 87 

(5RS. 6SR, 7SR) -6-*JH?*->-7- (2-fjto#* v J 3^7 $ y-4-y 
h*->7 x-7U)-5- (3, Hfl/>^t^y7i-^) ->?p^>x/ n. 
2-b] U i?> 

(1) 6-jc h^->^;l/^;l/-7-^-^V-5- (3. A-/ =f- V > 7 x_;t/) 

i/^p^>^-l, 3-^xy ri. 2-bl b"'J^> 
3- (3, 4-;fl/>^t+i'7i-MW-;l') t°l! i?>-2-^;l/^C>^ 
HWJ72- (6) i»»«t*3 6-x h^->^;^:-;b-7-t+ 
V-5- (3, 4-^fU>-W->7x-;W >^a^>^-l, Z-V^J [1,2- 
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b] e'j*>*£j£Lfco 

(2) 6-x (2-- Hp-4-> h 7 x-Jl) -7-h Kp 
4-->-5- (3, 4->f-l/>^^-4 : -'>7x-;U) v^g^>^-l, fl, 
2-bl bfU?> 

A-/ h^'>-3-- b D7x-;^u ^ K (472mg) OTHF (24ml) ^ 

(7:3) (1.8M, 1.11ml) £0o< <3?&TLfc 0 COfg&n-lOOtlCT (1) 
Ti#fc6-x h + v/^7b^r.;l/-7-^-+7-5- (3, 4-^ f- U > S?** >7 x- 
;U) ->^d^>^-1, 3-^xy [1, 2-b] t°U^> (500mg, 1.55mmol) O 
THF (24ml) mm*Mz.tz 0 ^.mm^immi}^X-78°CtV^U zk£ 
*Dx.AcOEtTaaiLfco lT$JI£&ffJNaCl U MgSO<Tf£:!&& N 

is ] )*> y;U60/Hexane : AcOEt = 1:1—2:3-1:2) KTftSl 
L/n 6-x h*'>7WU*x;U-7- (2-xho-4-y h + ->7i-Jl/)-7-h Kn 
*->-5- (3, Wfl/>m , >7xi^) *>*P**>*-r, 3-i?x; [l, 
2-b] try-?> (758mg) £#fc. 

(3) 7-74? h^i/-6-x h^'>^;l/^:x;l/-7- (2-x ho-4-> h*->7xx 
;U)-5- (3, 4-yf-i/>-W->7a-;l/) ->^a^>M, 3-v?xy fl. 
2- b] h° 'J y 

(2) -C#fc6-xh + ->ij;|/^-;l/-7- (2-xho-4-y K + ->7xx;U)- 
7-t Kn + y-5- (3, 4->f l/>W->7ix;l/) a ^>^-l, 
x; [1, 2-b] h°'J ^> (715mg, 1.50mmol) © AcOEt (2ml) 5SS^JC, 
0 °C (I T TEA (1.25ml), Ac 2 0 (0.85ml) &tfDMAP (llOmg) *Jn*.* £ 

L/c&, AcOEtTttHiLfco ^«Jg*«SBNaHCO,7KTtt^LH MgSO<T' 

(^ fr t #M •> U 77 60/Hexane : AcOEt = 2:1-1:1-2:3) iz 
TflKRU 7-7 -tr h + ->-6-x h*.>*;U#r.;U-7- (2-- ho-4-y h*-> 
7xx;U)-5- (3, 4-^fl/>-Wv/7ix;l/) i/? p^>*-1, 3-v?x 
y [1, 2-b] t°'Jv>> (753mg) *»fc 0 
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(4) 7- (2-7$ ;-4-t h4->7x-;l/)-6-xht->^;btC-^-5- (3. 4- 
yfl/>W->7i-^) '>?g^>ry [1, 2-b] h°'Jv?> 

(3) 7-7-1? h4-v-6-x h + ->^;U^^.;l/-7- (2-xhn-4-y. h 
+ ->7i-;l')-5- (3, 4-y fl/>-m->7i-;l/) v?o^>*-l, 3- 
itx-S [1, 2-b] t°'J^> (750mg, 1.45mmol), (1.43g) ©THF 
(25ml) -EtOH (25ml) jgjM + liU -78°C(CT4N HC1- > 
(10.9ml) ^?rrt-78^C"ClTOm^LfCo.Sl5^^2^^^T^£^ 
t#Sls ^NaHC0 3 7j<*jD^/Co *»£*£J&IJU AcOEt T&#Lfco 
®£i:ft&£7jc- AcOEt "C^KU W&S£&?0NaCl 7k MgSO, 

frt#M U ^y^60/Hexane : AcOEt = 2:1 — 1: 1 — 2 : 3) fCTffi 
1U 7- (2-7;;-4-^ h+->7x-;b)-6-x )>*->77 7Utfx;l/-5- (3, 

4- >fl/>Wi'7x-W ->^n^>xy [1, 2-b] hrU5>> (355mg) 

(5) 6-x h»->^;UaK~7l/-7- (2-iB=7 h ^->^;i/€-;U> ^;UT $ y 
7x-^)-5- (3, 4-^fl/>m->7x-;l/) z/tull/T-J CI. 2-bl 

fc° U V? > 

(4) T#/c7- (2-7; y-4-/- h + ->7x-^)-6-xh + i/^;^-7l/- 

5- (3, 4-^fl//v?t+y7xx;b) -> ? d ^ > -r y [1, 2-b] h°'Jv?> 
(150mg, 0.35mmol) OTHF (3ml) ^IC, TEA (1.75ml) TkWf'a&Bt 
Wm=1*i\> (1.75ml) £iO;t> 16B*HJnSaBftUfc, fil&tt** 
T^U»TS18tt£LfcSU AcOEt "CttiflLTto WaJi*^fDNaCl7jC 

MgS0«T«ftLfc o *IIS*&©8Hg£pTLC GOl/*tfc3S 
"J * eOF^/Hexane : AcOEt = 2:1) \ZX9tW^ U (5RS, 7SR) - 

6- x h + i/77;U^^.;U-7- (2-^H7^*->73 7U*"x;M f-^7 $ / 7i- 
;U)-5- (3,4-/fl'>yt + y7xxW ^^n^>f / [1, 2-b] t°'J 
i>> (33mg) SO' (5RS, 7RS) -6-x h + ->7j;U^x;l/-7- (2-8=:/ h * 
•>*;M?i*/f-^7$ y 7x-;U)-5- (3, 4-^l/>-;t+y7xx;l/) 
v/?n^>-f/ [1. 2-b] fc°'Ji;> (20mg) 

(6) (5) -CH&ttfc (5RS, 7SR)-6-xh + v^;U+Cx;b-7- (2~HH/ h 
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i-)VT I J 7 x—Jl) -5- (3, 4-y ^l/>^^-^->7 x- 
;U) isfvO-rJ [1, 2-b] t°U^> (33mg, 0.06mmol) 
(0.4ml) -i?** -9- > (0.4ml) ig^iC. 7jc?#T6N NaOH (0.1ml) ZMz., 
ISTl6^F4^Lfc 0 &*O*&©g§g£7h-Ac0EtT#@eU 7k®£t£ 
^iC=t?)pH4IC|iSL/c 0 C©7jCii^AcOEtTfflaiL> W$&Jl£ffrftlNaCl 
7kTft& U MgS0 4 -C<ej» Lfco gft3£&®gH£& AcOEt- Hexane J; 0 
HftU SJSffe;^ (15.3mg) ^ifel#iLT#rc 0 
mp:152-155X 

FAB - MS (m/e, (C»HaNA + H) + i L T) : 
fflHt 463.1506 
463.1512 

'H-NMR (300MHz, CDC1 3 + CD 3 0D, <5ppm) : 3.47 (1H, t, J = 9.4Hz), 
3.78 (3H, s), 3.80-3.95 (2H, m), 4.62 (1H, d, J = 9.4Hz), 4.92 (1H, 
d, J = 9.4Hz), 5.95 (2H, s), 6.16 (1H, d, J = 2.2Hz), 6.32 (1H, 
dd, J = 2.2Hz, 8.4Hz), 6.78-6.82 (3H, m), 6.88 (1H, d, J = 8.4Hz), 
7.22 (1H. dd, J = 5.0Hz, 7.8Hz), 7.42 (1H, d, J = 7.8Hz), 8.36 (1H, 
d, J = 5.0Hz) 

Rf1i:0.l3 OA/^ttSi •> 'J tl 7 i\s SOY™/ 9 dd*;1/A ; : jt ? J - 
to : Wm= 10 : 1 : 1) 

88 

(5RS. 7RS) -6-x V*i/±i)\/#-)i,-l- is S j-toT I J -4- 

/ h^->7x-;U) -5- (3. 4-^fb>^->7x-;b) y^D^>fy 
[1. 2-.b] h°U y > 

HWJ87- (5) (5RS, 7RS)-6-ih + ->*;UsK-yI/-7- (2-&= 

7*h*->77;Utf^;M?-;U7 $ 7 7^^-5- (3, 4-> 7 x 

-;u) ^d^>t; [1, 2-b] tfu s?>*|Qfi^87- (6) tl^ao^jSfeir 
<fc<5. zK?#TtriD7jc^«?L. fflift^ll*iJSLfc, 

mp : 113- 117 °C 

'H-NMR (300MHz, CDC1 3 , <5 ppm) : 1.04 (3H, t, J = 7.2Hz), 3.69-3.92 
(1H. m), 3.76 (3H, s), 3.86 (2H, q, J = 7.2Hz), 3.94-4.89 (2H, 
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m), 4.86 (1H, d, J = 9.6Hz), 5.21 (1H, d, J = 9.9Hz), 5.92-5.93 
(2H, m), 6.22 (1H, d, J = 2.5Hz), 6.32 (1H, dd, J = 2.5Hz. 8.5Hz), 
6.47 (1H, d, J = 1.8Hz), 6.54 (1H, dd, J = 1.8Hz, 8.0Hz), 6.72 (1H, 
d, J = 8.0Hz), 6.84 (1H, d, J = 8.5Hz), 7.21 (1H, dd, J = 5.0Hz, 
7.3Hz), 7.52 (1H, d, J = 7.3Hz), 8.43 (1H, d-like, J = 5.0Hz) 
Rf 41 : 0.44 '> U *y;U6.0F«/* n u*/l/A : / ? J -Jl 

= 5:1) 

C5RS. 6SR. 7SR)-6-^7;l/»>v-7- (2-b° U v?JU) -5- (3. 4->f U> 
^t->7i-^) i/»g^>y; n. 2-bl k°'J-^> 
'H-NMR (300MHz, CDCU. <5ppm) : 3.48 (1H, t, J = 9.4Hz), 4.88 (1H, 
d, J = 9.4Hz), 5.04 (1H, d, J = 9.4Hz), 5.91 (1H, d, J = 1.4Hz), 
5.91 (1H, d, J = 1.4Hz), 6.67 (1H, d, J = 1.7Hz), 6.74 (1H, d, J = 
8.0Hz), 6.80 (1H, dd, J = 1.7Hz, 8.0Hz), 7.24 (1H, dd, J = 4.9Hz, 
7.8Hz), 7.37 (1H, dd, J = 5.2Hz, 7.8Hz), 7.42 (1H, d, J = 7.8Hz), 
7.89 (1H, t, J = 7.8Hz). 8.54 (1H, d, J = 7.8Hz), 8.56 (1H. d, J = 
5.2Hz), 8.62 (1H, d, J = 4.9Hz) 
Rf 41 : 0.25 (/ JWtiM > "J a^BOFw/* dd*W : t 9 J -Jl 
= 10 : 1) 

fdfe#J90 

(5RS. 6SR. 7SR) -6-a;U*>'>-5- (3-7^tP7i-;l/)-7- 

>t->7x-^) ->^p^>f; n. 2-bi bfuy> 

mp : 211-212 t 

*^j»tlFAB-MS (m/e, (CnHuFNQ, + H) + 1 LT) : 
ff-JHfi 364.1350 
9V£fl[ 364.1347 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 3.21 (1H, t, J = 9.9Hz), 3.78 
(3H, s), 4.69 (2H, d, J = 9.9Hz), 6.92 (2H, d, J = 8.8Hz), 7.00- 
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7.45 (4H, m), 7.12 (1H. td. J = 1.3Hz, 7.9Hz), 7.16 (2H, d, J = 
8.8Hz), 7.28 (1H, dd, J = 4.8Hz, 7.5Hz), 8.34 (1H, d, J=4.8Hz) 
Rfffl:0.51 UJlttiM i/VIJffrWFTv/tuuKfrU-.ttJ-jV 
= 10 : 1) 

(5RS, 6SR. 7SR)-6-ft 5- (3-> h*->7 x_;U) -7- (4-> 

h4-->7x-;U) ^^n^>f7 CI. 2-b] bfU^> 
mp : 193- 195 °C 

ie^»tB FAB- MS (m/e, (C 23 H 21 N0 4 + H) + 1 LT) : 
ff-JMI 376.1550 
m%m 376.1541 

'H-NMR (300MHz, CDCU, <?ppm) :3.36 (1H, t, J = 9.6Hz), 3.77 (3H, 
s), 3.79 (3H, s), 4.65 (1H, d, J = 9.6Hz), 4.72 (1H. d, J = 9.6Hz), 
6.80-6.90 (3H, m), 6.88 (2H, d, J = 8.8Hz), 7.11-7.15 (1H, m). 
7.17 (2H, d, J = 8.8Hz), 7.23-7.33 (2H, m), 8.47 (1H. td, J = 1.3 
Hz, 4.8Hz) 

RfH:0.54 Ubt#3k is x )ii?)V§QiPzH/9uu*)VL>:t*J-)\, 
= 10 : 1) 

mm 92 

C5RS. 6SR. 7SR) -6-^;l/^^->-7- (4-7;l/tn7i-;l/)-5- (3. 4- 
/?-l/y'J**i/7 j.-Jl>) i/?vK>7-; [1. 2-b] WJ> 
mp : 234-236 

m&MiZFAB-MS (m/e, (CbHmFNO* + H) + 1 LT) : 
wt&m 378.1142 
aO£tt 378.1139 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 3.29 (1H, t, J = 10.0Hz), 4.62 
(1H, d, J = 10.0Hz), 4.75 (1H, d, J = 10.0Hz), 5.98 (2H, s), 6.71 
(1H, d, J = 1.3Hz), 6.77 (1H, dd, J = 1.3Hz, 7.9Hz), 6.81 (1H, d, 
J = 7.9Hz), 7.03-7.25 (5H, m), 7.33 (1H, d, J = 7.6Hz). 8.49 (1H, 
d-like, J = 4.7Hz) 
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RiW. : 0.42 U A^ttfi > 'J * W 60F«/ ? nn*AA : ^ 9 J -to 
= 10 : 1) 

(5RS, 6RS, 7RS)-6-*JU*-K*->-5- (2-> ht->7x^i>)-7- (4-/ 
h^->7x-;l/) ->^n^>7^y n, 2-b] fc°l)v?> 
mp : 194- 197 "C 

ffi^JSPIBFAB-MS (m/e, (CaHuNO* + H) + 1 LT) : 
fftftg 376.1549 
376.1547 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 3.48 (1H, t, J = 9.6Hz), 3.67 (3H, 
s), 3.75 (3H, s), 4.73 (1H, d, J = 9.6Hz), 4.94 (1H, d, J = 9.6Hz), 
6.82-6.97 (4H, m), 7.06-7.19 (4H, m), 7.24-7.31 (2H, m), 8.43 
(1H, d-like, J = 5.0Hz) 

Rf tt : 0.38 (> >V9#M f U ayA-BOFw/* na*7l/A : / * J -)l> 
= 10 : 1) 

(5RS. 6SR. 7SR)-7- C2- (5-**V-4H-l. 2. 4-:fr*-frS?7 y-;l/-3- 
h^-»-4-y h^->7x-^]-6-^;^->-5- (3. 4-^7-U>v? 
tt->7x-;P) ->^P^>f; Cl. 2-bl h°'Jv?> 
mp : 161- 163 

iff*j»IBFAB-MS (m/e, (CmH^NsO,, + H) + <h LT) : 
ft-S^i 504.1407 
504.1380 

'H-NMR (300MHz, DMSO-d 6 , <5 ppm) : 3.28 (1H, t, J = 10.1Hz), 3.76 
(3H, s), 4.51 (1H, d, J = 10.1Hz), 4.79 (1H, d, J= 13.1Hz), 4.85 
(1H, d, J = 10.1Hz), 5.09 (1H, d, J = 13.1Hz). 6.00 (2H, s), 6.58 
(1H, dd, J = 2.4Hz, 8.4Hz), 6.69 (1H, dd, J = 1.7Hz, 8.0Hz), 6.75 
(1H, d, J = 2.4Hz), 6.79 (1H, d, J = 1.7Hz), 6.86 (1H, d, J = 8.0 
Hz), 7.11 (1H, d, J = 8.4Hz), 7.15 (1H, dd, J = 4.9Hz, 7.3Hz), 7.21 
(1H. d, J = 7.3Hz), 8.29 (1H, d. J = 4.9Hz) 
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Rf m : 0.18 (/ Jlsttm i> ViifhWRn/Wc* * U > : / 9 J -)\> 
= 10:1) 

6-;ft;U*'^v-5-b Kp*->-5- (3, 4-J 7- u > •> 7 x .fr-rtO -7- 
(4-y h*->7xx;l/) '>?p^>?-1, 3-v?xy [2, 1-dl b°'J 

(1) 4- (4-y h^->7 x-;l/^;l/^'— tf U 5 *J >-5-:fr;l/*'>l&xf-;u 

(-7- i ^r-Tya-f^^-T'l/^ (Chem. 
Pharm. Bull.) 1972$k H20#, 1513-1521 H) l-<fc 'OWM.Lf^ t° "J ~ 2? 
>-4, 5-y*;U*">»S?xf-;l/ (1.46g, 6.52mmol) OTHF (30ml) $ft 
-78tJCT4-y ^•>7 I -^v^^A/n; K-THFM 
(1.25M, 5.47ml) fciSTUfco £«£-78 o CT30#PBTOftg. -78'€T1N 
HCl£flD** AcOEtT-aaiL^o WSUi*te»NaCl*-Ctt^MgS04Te 

7^- (y^U^tt^ S/U*y;U60/CHCl,) KTflMttU 4- (4-^ h+-> 
7x^;^;l't;-;W tf U S ^>-5-*;U**>»xf-;b (1.57g) £$3tfe& 

(2) 4- (4-y h^->7x-;l/^?;kt:-^) b°U ^ y >-5-ft;u#>gg 

(1) .rftfc4- (4-^ h*y7x-M;H-;l) b°'J = >-5-*;1/jJ?> 
fiif/l' (1.63g. 5.70mmol) *? J (15ml) jgjKi:4N NaOH (4ml) 

UfcflU >^y-^*ff*Lfco 7KB*AcOEfCi*^s 2N HCl*ffl^T 
pH2<k U AcOEfCttaJ Lfc 0 W«l*ftPfiINaCl*-Cife^ft. Na 2 SO,Tf£ 
^&£^ETg*LT?#fc^&£AcOEt/Hexane = 1/1 {:«t t>& 
flfls3-ti\ 4- (4-y h*->7x-^*;u>jc-;i/) t°U ? 5?>-5-:fr;M?>Bf 
(1.06g) *3tfeB#£LT»fc 0 

(3) 6-x^->»H^-5-t^7-7- (4-y h^->7xx;l/) S/»p^ 

3-i^xy [2, 1-d] b°'J $ : Jy 

(2) T$#fc4- (4-> ^^x-WW-^) b°'J S 5>>-5-rt;l/ji?> 
»*JB^T* HWJ72- (6) £Htfc©;&fc-C6-x h*J/*^j|?x^-5-*+ 
V-7- (4-y H + ->7xx;i/) 5/?d^>*-1. [2, 1-d] b" "J * 
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(4) (3) Tftfc6-xh*->a;M?-;l>-5-**y-7- (4-y h*->7x^;U) 
•>?p^>*-1, 3-'i>xy [2, 1-d] try $ S>>£JBl^ IJSM1- (4) & 
tfUJfeflJ 29 £ mmojftst J: 0 SJSft^^^JSR Lfco 

FAB- MS (m/e. (CaaH 16 Nrf) B + H) * t L T) : 

tttttt 405.1087 

aiJ^H 405.1083 

'H-NMR (300MHz, CDC1 3 , 5 ppm) : 3.89 (3H, s), 5.95 (1H, d. J = 
i.4Hz). 5.96 (1H, d, J = 1.4Hz), 6.76 (1H, d, J = 8.1Hz), 6.99 (1H, 
d, J = 1.7Hz), 7.02 (1H, dd, J = 1.7Hz, 8.1Hz), 7.05 (2H, d, J = 
8.8Hz), 7.72 (2H, d. J = 8.8Hz), 8.58 (1H, s), 9.18 (1H, s) 

Rf1i:0.86 -> 'J fj ? )V 6OF2S4/ ^nn^W : } 9 J — 

)V : W?m= 10 : 1 : 1) 

6-ft;U#*'>-5-fc Kp*->-2-7**-,H/-5- (3. 4-t f- 1/ >it**j/7 x 
-;i/)-7- (4-* h^i/7x-;u) ->^o^>^-i. 3-yxy f2. l-dl h" 

iS#MfgFAB-MS (m/e, (CaJWM), + H) + i LT) : 
tf-^'fit 461.1713 
SlJ^ffi 461.1709 

'H-NMR (300MHz, CDC1 3 , Sppm) : 0.91 (3H. t. J = 7.3Hz), 1.36 (2H, 
sext, J = 7.3Hz), 1.74 (2H, quint, J = 7.3Hz), 2.93 (2H, t, J =7.3 
Hz), 3.89 (3H, s), 5.94 (2H, d, J = 2.2Hz), 6.74 (1H, d, J = 8.0Hz), 
6.97 (1H, s), 7.00 (1H, d, J = 8.0Hz), 7.02 (2H, d, J = 8.9Hz), 
7.76 (2H, d, J = 8.9Hz), 8.48 (1H, s) 

Rfffi:0.82 > U t> ? JVQOF^/ ? n p : / $ j- 

;U : Wm= 10 : 1 : 1) 
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(5RS, 6SR, 7SR)- 6- a -7- T2- (l-tj)]/#* is <y 1- )Vit * ^ - 

4-/ h^->7x_;ul -5- (3, 4-y fl/>-m->7x-;l/) ->?P^>-f 
J [1, 2-b] h"'J^> (^TZf 

mp : 135- 138 

•H-NMR (300MHz, CDCl a , Sppm) :0.84 (3H, t, J = 7.2Hz), 1.20-1.53 
(4H, m), 1.82-2.07 (2H, m), 3.77 (3H, s), 3.81 (1H, t, J = 10.9 
Hz), 4.73 (1H, d, J = 10.9Hz), 4.93 (1H, dd, J = 5.3Hz, 6.7Hz), 
5.23 (1H, d, J = 10.9Hz), 6.00 (2H, s), 6.51 (1H, dd. J = 2.3Hz, 
8.6Hz), 6.58 (1H, d, J =2.3Hz), 6.71 (1H, d, J = 1.6Hz), 6.77 (1H, 
dd, J = 1.6Hz, 7.9Hz), 6.84 (1H, d, J = 7.9Hz), 7.21 (1H, dd, J = 
4.9Hz, 7.7Hz), 7.24 (1H, d, J = 8.6Hz), 7.39 (1H, d, J = 7.7Hz), 
8.26 (1H, d, J = 4.9Hz) 

Rf : 0.67 ;U?*tS!! •> U iiffrm,*/? u n twl/A : J J - 
: mk= 10 : 1 : 1) 

IWJ98 

(5RS. 6SR. 7SR)-6-a;u*>'>-7- [2- (l-^;l/^^->^>f-;u^-^'»- 
4-y h^->7x-;H -5- (3. 4-yfl/>-^->7i-;l/) ->?p^>t- 
J CI, 2-bl l: 0 U-?> (^7X^U^-v-CD#^) 

mp:130-133°C 

'H-NMR (300MHz, CDC1 3 , 8 ppm) : 0.83 (3H, t, J = 6.7Hz) , 1.10-1.80 
(6H, m), 3.36 (1H, t, J = 10.4Hz), 3.74 (3H. s), 4.61 (1H, d, J = 
10.4Hz), 4.71 (1H. dd. J = 4.7Hz, 7.1Hz), 4.96 (1H, d. J = 10.4Hz), 
5.95-6.05 (2H. m). 6.39 (1H, s), 6.50 (1H, d, J = 8.0Hz). 6.65 (1H. 
s), 6.73 (1H, d, J = 8.9Hz), 6.79 (1H, d, J = 8.9Hz), 7.09 (1H, 
d, J = 8.0Hz), 7.17-7.27 (1H, m), 7.40 (1H, d, J = 7.3Hz). 8.38- 
8.43 (1H, m) 

Rf1i:0.45 (y;U?&S¥ v/'J ^^eOF^/? oo*;l/A : j- 
)\< : = 10 : 1 : 1) 

^»J99 
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6SR 7SR)-6 

V, vJivOi Uuiv t ioiv/ yj 


-± i/-7- [2- rCE) -2-# ;U:tf+->x-f jl;H - 




5- (3. ^^y?!-/!/) i/^o'O-r 


y n. 2-b] t 8 U 




CI) (5RS, 6SR. 7SR) 


-7- (2- h U 7Mny^ >*;l/*-;U;*-4">-4-y 




;=yh + y*^-/l/-5- (3. 4-^f-U>5>**'> 



7x-il/) y^n^^f; fl. 2-b] h°'J^> 

H»J50- (5) (5RS, 6SR, 7SR) -7- (2-t Kn+->-4-> 

■>7i -6-HH7* h * •> * (3, 4-yfU>^ + ->7i- 
->:7n^>-ry [1, 2-b] h°l) v?> (299mg, 0.650mmol\ DMAP (7.9 
mg) StfTEA (0.45ml) <D&fcjl ? 1/ > (3.5ml) i&jfcfc^ *#TN-7x 
h y 7 p > * W ^ K (695mg) ©j&fc/- U > (3ml) ig 

&EEBffi& •> U * 7A?D7F^77-f - •> 
y.*y;l/60/^4-b->:i^if-;l/ = 2:l) CTflfiU (5RS, 6SR, 7SR)- 

7- (2- h y 7;k*ny * >x;i/*-;u^-+->-4-^ h+->7i- ;u)-6-HH 
yh+y*M^-5- (3, 4-y f-u 7 x-;u) ->?o^>fv 

[1, 2-b] t°y^> (410mg) iftfeiSBlftiUt^fc. 
(2) (5RS. 6SR. 7SR)-6-HH7 h*'>ft;t^-^-5- (3, 4-yfl/>^t 
*->7x-;u)-7- [2- [(E)- 2-y h^->^W-;bxf-;i/]-4-^ h4- 
->7x-;b] y^n^yf; [1. 2-b] tf'J 
(1) TUfc (5RS, 6SR, 7SR) -7- (2- h'J7/l/*n>^ >x;U*^;U^- 
h + ■> 7 x - - 6-IZ7' h + y * ;Wfi;l/-5- (3, 4-/*l/> 
y^oOf; [1, 2-b] tfyy> (411mg, 0.650 
mmolX »<7-y7i (II) (15mg)> 1, 3-fx (y7i^77^) 
7°o;n c > (28mg) &tf7? 'J (1.8ml) ODMF (6ml) -TEA 

(8ml) 77U^>M«T24l^|IHlDfftaaELfco 

My'j*y"M7A^D7h/77-( - o^tta ->y aweo/^ 

: ftB*i**= 2 : 1) JCTlMHU (5RS, 6SR, 7SR) -6-HH7* 
•>#;l,itf.=.;U-5- (3, l/>*m->7x^)-7- [2- [(E) -2-/ V 
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+ y*;l/^;Pxf-^]-4-> h + , >7x-;l'] ^^n^>f; [1, 2-b] 

trui?> (i47m g ) *-&m&m%.mmtetbTntz 0 

(3) (2) (5RS, 6SR, 7SR) h + ->*;UsJ5^.;U-5- (3, 4- 

^l/>-m->7x-;l/)-7- [2- [(E) -2-y h + i/*;i/**-j»uxf- 
;H-4-^ h + ->7x-yl/] */9w\yfj [1, 2-b] f'J^> (107mg, 
0.202mmol) ft&TTFA (5ml) ZtQ*-, Mffi.-V2mfflmWblz 0 Efc 

mzmrnm, mm*o.5N NaOH{c*gj§?u ^-^;ut^l^ 0 tkikin 

HCl£iDx.$t££pH5-6lCi|SU x-x;l/T?fibl±lL^o W^fi££frfa 

(77.5mg) LT*#fc 0 
mp : 180 "€ (dec.) 

'H-NMR (300MHz, CDCU, 6 ppm) : 3.03 (1H, t, J = 10.2Hz), 3.83 
(3H, s), 4.77 (1H, d, J = 10.2Hz), 5.27 (1H, d, J= 10.2Hz), 5.95 
(1H, d, J = 1.9Hz), 5.96 (1H, d, J = 1.9Hz). 6.29 (1H, d, J = 15.4 
Hz), 6.68 (1H, d, J = 1.8Hz), 6.76 (1H, dd, J = 1.8Hz, 7.9Hz), 6.79 
(1H, d, J = 7.9Hz), 7.00 (1H, dd, J = 2.3Hz, 8.9Hz), 7.03 (1H. d, 
J = 8.9Hz), 7.12 (1H, d, J = 2.3Hz), 7.20 (1H, dd, J=4.9Hz, 7.9 
Hz), 7.38 (1H, d, J = 7.9Hz), 8.32 (1H, d, J = 15.4Hz), 8.54 (1H, 
d, J = 4.9 Hz) 

Rf H : 0.37 (> ;U ^ 1±S •> 'J ti ?Jl GOF^/mt/ f- V > : / 9 J - 
VU : BWc= 10 : 1 : 1) 

mmm 100 



7-12- (2-^ Y^-i/jDVX-foz-Tfr) -4-/ h*->7 


x — ;U] ; s?a<y 


y-J [1. 2-b] t°'J 'Jy 




(1) (5RS, 6SR. 7SR)-6-^H7'h*->*^**-;U-5- 


(3, 4-/f 


+ i/7x-;b)-7- [2- (2-jt h + v*;l/**-;l/X^;U) 


-4-> h*->7x- 



;U] yj'D^/fy [1. 2-b] tf'JS?> 

HJS0J99- (2) (5RS, 6SR, 7SR)-6-#=7Vh*->*^#-;U-5- 

(3, 4-yfl/>-/t+->7x-;l')-7- [[(E) -2-> h^y*;^'-;i/xf- 
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;l/]-4-> h*->7x-/U] <>?D^>-fy [1, 2-b] t°'Jv?> (60mg, 0.11 
mmol) ©gfe^x^/U (1.5ml) ^C10%Pd-^ (61mg) £JQ;U tKH 

Ltz 0 ^iM^^tffi^L, (5RS, 6SR, 7SR) -6-HH7* 
•>#;U**x;i,-5- (3, 4^fl/>W->7x-;l/)-7- [2- (2-^ h + -> 
^;U^ji;Uxf-;U) -4-^ b + v^x-AO '>?d^>tV [1, 2-b] h° U V> 
> (59mg) ^fera@#HTHt. 

(2) mmmso- m tmmax&zm^T, mm^^^ifz 0 

mp : 95- 103 V 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 2.52-2.80 (2H, m), 2.83-3.22 
(2H, m), 3.38 (1H, t, J = 9.9Hz), 3.63 (3H, s), 3.77 (3H, s), 4.62 
(1H, d, J = 9.9Hz), 4.96 (1H, d, J = 9.9Hz), 5.97 (1H, d, J = 2.4 
Hz), 5.98 (1H, d, J = 2.4Hz), 6.74-6.80 (5H, m), 6.84-7.00 (1H, 
m), 7.11 (1H, dd, J=4.7Hz, 7.6Hz), 7.30 (1H, d, J = 7.6Hz), 8.43 
(1H, d, J = 4.7Hz) 

Rffi|:0.36 (tfrttiM ->'J*y;P60F 254 /^+-9->:T-t?h>=l:l) 

mmm 101 

(5RS. 6SR, 7SR) -6-:ft;H-:^>-7- C2- (2-^?;l/»>->xf ;l/)-4-> 
^■>7x-;H-5- (3,4->fi/>-m->7x-;i/) ^^oOf; Q. 
2-b] b?Dv?> 

£MffllOQ~ent: (5RS, 6SR, 7SR) -6-£/l/tf 4=-v-5- (3, 4-Jf b> 
•^ + -/7i-^)-7- [2-(2-> h + ->*;U**x;i/x^;U)-4-> b*->7x 
->*o^>7V [1, 2-b] t°<l ^>£ffll^ ^M2«!:^0^-e 

mp : 130- 139 V 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 2.60-2.80 (2H, m), 2.98-3.26 
(2H, m), 3.43 (1H, t, J = 9.9Hz), 3.76 (3H, s), 4.64 (1H, d, J = 
9.9Hz), 5.04 (1H, d, J = 9.9Hz), 5.98 (1H, d, J = 2.3Hz), 5.99 (1H, 
d, J = 2.3Hz). 6.72-6.83 (5H, m), 6.90 (1H, d, J = 8.2Hz), 7.19 
(1H, dd, J = 5.0Hz, 8.1Hz), 7.39 (1H, dt, J = 1.9Hz, 8.1Hz), 8.38 
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(1H, dt, J = 1.9Hz, 5.0Hz) 
Rf m : 0.43 to 5 ifcjR ffjv 60Fw/«frffcy f - U > : / * J - 

J\> : Wm= 10 : 1 : 1) 

mmm 102 

5 (5RS, 6SR.-7SR)-6-a;l/#4">-5- (3. 4-y f u>^t^->7x-;l/)- 

7- [2- C2-> h*->a;l/#-;l/7°a \£jl) -4-/ ^->7i_;H ->?a^ 
>f7 Cl, 2-bl b''J-;> (i?77fl/t-?-(0^) 

(1) (5RS, 6SR. 7SR)-6-%H7>^->a;U;j-:-;l/-5- (3. 4-y 
^->7x-7l/)-7- [2-(2-y h^'>^;l/^-;l/-/q^_;l/)-4-> h^->7x 

10 ->?a^O-f/ n. 2-b] b°'J^> 

7" 9 *) )\<W./ * t * t 'J;u$Mf-;u£JBi^ %Sfiffll99- (2) t 
m»©2F*fcK:J:»K (5RS, 6SR, 7SR) -6-*=7* h*'>*;l/#-;U-5- (3, 
4-^fu>yt+->7i-;l/)-7-[2-(2-y h + ->^;u^^;U7°p^;b)- 
4-^ h + ->7x-;U] i/?n^>7V [1, 2-b] t°'Jv?>^ r> l-7*o^r.;l/ 

(2) (5RS, 6SR. 7SR)-6-%r=7 h * ->a;U*--;U-5- C3. 4-/ 
*->7x-;U)-7- T2- (2-y h*-->;ft;l/*'-;l/7 B Pfcf;l/)-4-^ ht->7i 
-;U] y^p^>f ; n. 2-b] b"'J^> 

(1) Z-mc (5RS, 6SR, 7SR)-6--&=:7h4 i ->*;l/#^b-5- (3, 4-^ 
20 f b>-m->7x-;l/)-7- [2- (2-y h + ->*;U^^;U7°o^^;U) -4- 
^ h + ->7x-yl/] ->^n^>f; [1, 2-b] t°U ^ >©l-7°n^^;U^i 
2-7n^-^#©j!£fc£Jgl^ H»J100- (1) tmtiUDjj&V (5RS, 
6SR, 7SR)-6-^H7* h*->#jM?.=i;U-5- (3, 4-/>l/>-m->7i- 
;l/)-7- [2- (2-^ Y*i/iul'#-)\'7u t°;l/) -4-/ h + ->7i- 

25 D^>fy [1, 2-b] £ 'J 5? 

(3) (2) -e»fc (5RS, 6SR, 7SR) -6-^H7* h + i/*;U^-;U-5- (3, 4- 
^fl/>-W->7x-;W-7- [2- (2-> h + i/^;i/5f:^;U7°Dh°;i/)-4- 
y h + ->7i-;b] i/^n^>-fy [1. 2-b] h° 'J * >£JB(,>, *8S0J1OO- 

(2) £E«©^TM<fc^££jSLfco 
30 mp:86-88^C 
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HatfWBFAB-MS (m/e, (CaHnNO, + H) + 1 LT) : 
WMt 490.1866. 
490.1856 

•H-NMR (300MHz, CDCk 8 ppm) : 1.16. (3H, d, J = 6.3Hz), 2.73- 
2.86 (2H, m), 3.03-3.17 (1H, m), 3.32 (1H, t, J = 9.9Hz), 3.59 
(3H, s), 3.74 (3H, s), 4.60 (1H, d, J = 9.9Hz), 4.95 (1H, d, J = 
9.9Hz), 5.96 (1H, d, J = 1.4Hz), 5.97 (1H, d, J = 1.4Hz), 6.72-6.81 
(5H. m). 6.90 (1H, d, J = 7.9Hz), 7.12 (1H, dd. J = 4.9Hz, 7.6Hz), 
7.31 (1H, d, J = 7.6Hz), 8.45 (1H, d, J = 4.9Hz) 

Rf m : 0.44 (> )\>9#M > U *y;U60F»/* od*jUA : t * j -)l 
= 10 : 1) 

^M^J 103 

(5RS, 6SR, 7SR)-6-;fr 7- [2- fcf;U) -4- 

> h^->7x— vl/l -5- (3. 4-y fl/>v?t^->7x-^) ->^p^>^y 
[1, 2-b] t?US?> (>>77fl/t7-a- Iff) 

HM0UO2- (3) Tf#fc (5RS, 6SR, 7SR) 5- (3, 4-^ 

fl/>'m^7i-;b)-7- [2- (2-^ h*->#;Ujj?.=.;l/7a \£)U)-4-/ 

i«+ , >7x-^] ^D^>fy [i, 2-b] eus?>*fflt^ $mm2tm 

mp : 138- 141 *C 

iS#fi?f&FAB-MS (m/e, (CtHbNOt + H)*£ LT) : 
fllMI 476.1709 
fflO^ffl 476.1717 

•H-NMR (300MHz, CDC1 3 , S ppm) : 1.30 (3H, d, J = 6.1Hz), 2.68 (1H, 
dd, J = 12.2Hz, 13.2Hz), 2.93 (1H, ddq, J = 57Hz. 12.2Hz, 6.1Hz), 
3.29 (1H, dd, J = 5.7Hz, 13.2Hz). 3.65 (1H, t, J = 9.7Hz), 3.76 
(3H, s), 4.65 (1H, d, J = 9.7Hz), 5.02 (1H. d, J = 9.7Hz), 6.01 (2H. 
s), 673-6.84 (5H, m), 6.95 (1H, d, J = 8.6Hz), 7.23 (1H, dd, J = 
5.1Hz, 7.7Hz). 7.44 (1H, d, J = 7.7Hz), 8.30 (1H, d, J = 5.1Hz) 

Rtm : 0.59 (> i> U * V JU GOF,*/ ? n p *;U A : / $ J - 
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JU : = 10 : 1 : 1) 

mmm 104 

(5RS. 6SR. 7SR) -6-a ;t/*>->-5- (3, 4-yfl/>-m->7 a -^- 
7- [2- (2-> h^'>^;i/^-;U-2-^a^->>U)-4-^ h^j/7x-;H 
s o^>f; n, 2-bl bf'J i?> 

^»J102- (1) (5RS, 6SR, 7SR) -6-HH7* h + ->^;l/^;U- 

5- (3, 4->^lx>v?^-+^7x^.;l/)-7- [2- (2-> h *->*7;U**^7°o 
^;U)-4-y h + >>7x^;U] v/?D^>fV [1, 2-b] t°U v>> (1-7°d 

10 74 - (> ;l/?£tS!i *>'J ^y;U60/^ nn^;l/A :H^jc^;1/=97:3) T 
#^f§3LT^2-7°D^;M*:£#i,\ HJfefllJlOO- (2) tmWMli&-C 

mp:97-100X 

S#MgFAB-MS (m/e, (C^HzsNOt + H) + 1 LT) : 
15 ft^Uli 488.1710 

SlJ^lg 488.1717 

•H-NMR (300MHz, CDCU, S ppm) : 3.27-3.42 (1H, m), 3.65-3.85 
(2H, m), 3,65 (3H, s), 3.75 (3H, s). 4.58 (1H. d, J = 10.0Hz), 
4.86 (1H, d, J = 10.0Hz), 5.45 (1H, s), 5.96 (2H, s), 6.23 (1H, 
20 s), 6.68-7.01 (6H, m), 7.12 (1H, dd, J = 4.7Hz, 7.6Hz), 7.30 (1H, 

d, J = 7.6Hz), 8.44 (1H, d, J = 4.7Hz) 
RfM : 0.12 •> 'J^y^eOF^/^OD^^A : 

= 95 : 5) 

mmm 105 

25 (5RS, 6SR. 7SR)-6-ijJl#*-i/-7- T2- (2-ft;l/fr:*->-2-7°n^-;l/) - 

4- J h^-/7x-;i^] -5- (3. 4-yfl/>-^y7x-;l/) v ? p^>t- 
y [1. 2-b] b°D S?> 

HSfc0"JlO4T#fc (5RS, 6SR, 7SR) -6-rt 5- (3, 4-^^l/> 

^*">7 4 -;l')-7- [2- (2-^ h + ">^;U^^;l/-2-7°n<^.;U) -4-^ 

30 h*->7x-;h v/^'Of; [i, 2-b] h°'j i?K%mt,\ mam2tm 



WO 95/05374 



— 116 — 



PCT/JP94/01357 



mp : 150-153^ 

»#«WBFAB-M$ (m/e, (C„H»NOt + H)* t LT) : 
tWtt 474.1553 
i»J£€ 474.1538 

'H-NMR (300MHz, CDC1 3 , <5ppm) :3.28 (1H, t, J = 9.6Hz), 3.65 (1H, 
d, J = 17.2Hz), 3.75 (3H, s), 3.93 (1H. d, J = 17.2Hz), 4.56 (1H, 
d, J = 9.6Hz), 5.06 (1H, d, J = 9.6Hz), 5.46 (1H. s), 5.96 (2H, 
s), 6.24 (1H, s), 6.65-6.94 (6H, m), 7.16 (1H, dd, J = 4.9Hz, 7.6 
Hz), 7.36 (1H, d, J = 7.6Hz), 8.50 (1H, d, J = 4.9Hz) 

Rftft:0.58 O-rt/^ttm •> 'J f) >f )\/ 6OF254/' 9 ont>^A : t*J- 
;U :'ft»=10 : 1 : 1) 

Idfifliioe 

(5RS, 6SR. 7SR)-6-a 7- [2- (1. Ko*->-2-> 

i/a;l/#x;l/x^;l/) -4-/ h*->7 xx;l/j ^5- (3, 4-yfl/>i^t^-> 
7 x-;U) ^^p^^f; [1. 2-b] fcT'Jv?> (^7Xfl/t7-g)-^) 
(1) C5RS. 6SR. 7SR)-7- [2- (1. 2-v?h Kp*->-2-> h*S/*;M?.=:;l/ 
x^;U)-4-y h^->7 x-^] -6-j£7' h^y/^;l/t:-;l/-5- (3. 4-^ 
U>v?:f^>7xx;t/) '>^P^>^y CI. 2-b] h"Uv?> 

HM^J99- (2) X'&tz (5RS, 6SR, 7SR) -6-#H7 h + ^^^^-^-5- 
(3, 4-yfuym->7i-^)-7- [[(E) -2- y h + i/*;i/t:-;ut- 
Jb] -4-^ h + ->7 x-;H ->^o^>f; [1, 2-b] t°'Jv>> (108mg, 
0.204mmol) ©7-t?h> (1.0ml) -zK (0.5ml) N-^ 
'J > N-^+i/K (45mg) SMfttX; 

(0.079mmol/ml, 0.50ml) £JD*., «OTfcTSfflT22.5l$Hat#Lfco 
1.5N3SKI** h 'J 7A7K^«x.^ST30^P^m^'#. £j£tt*7fcT#R 
U AcOEtTjaffl Lfco W8OT*10 96?x>Bfeki$& ISt»NaCn!ife$Mfc N 

•> y *^;l/60F284/^ on*;^ : / ? ;-fr=95 : 5) KT^lltfMSU 
(5RS, 6SR, 7SR)-7- [2- (1, 2-S?t Ko + ->-2-^ h + i/^l/tfx^x^ 
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;U)-4-/ h + •> 7 x - - 6-f 57* h + •> * ;l/*'-;l/-5- (3, 4-J*l>> 
•W^7x-;b) i/^o^>r/ [1, 2-b] t°'J >cd^7*-t 
O— ^ (75mg) ti?7^fl/t7-Ott (21mg) £f#fc 0 
(2) (1) vmc (5RS, 6SR, 7SR)-7- [2- (1, 2-v^h Kn + ->-2-> 
5 ->^;U*"r.;l/jcf-;U)-4-> h + ->7 x-;U] -6-HH7' h ii )i> 

(3, 4->fl/>^t ; l 1, >7i^l/) S/^n^f-y [1, 2-b] WJyto*? 

7xfi/t7-©-^it\ n«5o- (7) tmmo^m^mm^m^ 

mp : 133- 136 °C 
io mftMi £ FAB - MS (m/e, (C^H^NC^ + H) + 1 L T ) : 

smm 508.1607 
ffllj^ffi 508.1602 

'H-NMR (300MHz, CDC1 3 + CD 3 0D, 6 ppm) : 3.52 (1H, t, J = 9.5Hz), 
3.82 (6H, s), 4.54 (1H, brs), 4.67 (1H, d, J = 9.5Hz). 5.15 (1H, 
is d, J = 9.5Hz), 5.50 (1H, brs), 5.99 (2H, s), 6.77 (1H, s), 6.78- 

6.87 (3H, m), 6.97 (1H, d, J = 8.5Hz), 7.17 (1H, dd. J = 5.0Hz, 
7.6Hz), 7.37 (1H, d, J = 2.7Hz), 7.39 (1H, d, J = 7.6Hz), 8.27 (1H, 
d, J = 5.0Hz) 

Rfm : 0.53 (J JlsflfcM '> V ti 7 ? v n *j\,J* • * $ j - 

20 : 10 : 1 : 1) 

107 

(5RS, 6SR. 7SR)-6-;fr *>- 7- 12- (1. 2-i?t Kp*->-2-/- h* 
i/i] -4-y h^->7x-;W-5- (3. 4-y^u>^^-^-> 
7x-;U) i/fu^yrJ fl. 2-bl tf'JS?> (^7^fbt7-g)i1i) 
25 ^2fc0JlO6- (1) ?»fcS?7*^U*7-©fto5r*JHi\ ^»J106«b|^| 

mp:134-137°C 

iSi#8?t&FAB-MS (m/e, (C»H«N0,+ H) + i LT) : 
trJWa 508.1607 
30 ffl|£tt 508.1590 
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'H-NMR (300MHz, CDC1 3 + CD 3 0D, <5ppm) : 3.35 (1H, t, J = 9.9Hz), 
3.81 (3H, s), 3.83 (3H, s), 4.53 (1H, d, J = 2.0Hz), 4.65 (1H, d, 
J = 9.9Hz), 5.03 (1H, d, J = 9.9Hz), 5.63 (1H, brs), 5.98 (1H, d, 
J=1.4Hz), 5.99 (1H, d, J = 1.4Hz), 6.76 (1H, s), 6.78-6.86 (3H. 
5 m), 6.89 (1H, d, J = 8.6Hz), 7.20 (1H, dd, J = 4.9Hz, 7.7Hz), 7.21 

(1H, d, J = 2.6Hz), 7.40 (1H, d, J = 7.7Hz), 8.30 (1H, d, J = 4.9 
Hz) 

Rfffi:0.41(>;U^M •> >J tifJlSQiFm/ 2 no*;l/A : t$J- 
)V : &m= 10 : 1 : 1) 
10 KIT om&m 108 RV 109 <D4k&mt, MM® lOGRtf 107 ®1t&%!l£m 

mmm 108 

(5RS. 6SR. 7SR)-6-:ft;U#^->-7- T2- (2-a ;U^->-l, 2-^b Ka 
dri/x.^-;U)-4-jt h^->7x-;U] -5- (3. 4-^fU>-^tt->7x-^) 
15 ->?p^>-r/ CI, 2-b] h°'J^> (^7Xfl/t7-g)-t) 
mp:189-191'€ 

^M^FAB-MS (m/e, (C^U^O, + H) + 1 LT) : 
ihSHg 494.1451 
Mfem 494.1440 

20 'H-NMR (300MHz. DMSO-ds. 6 ppm) : 3.47 (1H, t, J = 10.1Hz), 3.74 

(3H, s), 4.22 (1H, brs), 4.55 (1H, d, J = 10.1Hz), 4.93 (1H, d, 
J = 10.1Hz), 5.41 (1H, brs), 6.02 (2H, s), 6.76 (1H, dd, J = 2.9Hz, 
8.6Hz), 6.83 (1H, dd, J = 1.5Hz, 8.0Hz). 6.86-6.97 (2H, m), 7.09 
(1H, d. J = 8.6Hz), 7.14-7.20 (2H. m), 7.24 (1H, d, J = 7.3Hz), 
25 8.27 (1H, d, J = 4.9Hz) 

RfU : 0.07 '> 'J ^y;P60F 25 4/^ oa^;UA : / $r J - 

^ : mk= 10 : 1 : 1) 

mmm 109 

(5RS. 6SR. 7SR)-6-a;U*4-->-7- T2- (2-ii ;U**->-l. 2-i?h Ko 
30 ^->x^;l/)-4-y h^->7x-;Ul -5- (3. 4-/ ? U y i>it* v 7 
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->?g^>-ry [1, 2-b] fc°'Jv?> (^7Xf^7-OTO 
mp : 168- 170 

MfrMit FAB- MS (m/e, (C^NC^ + H) + 1 bX) : 
tf-Sil 494.1451 
494.1446 

'H-NMR (300MHz, CDCls + CD 3 OD, 5ppm) : 3.36 (1H, t, J = 9.9Hz), 
3.84 (3H, s), 4.46 (1H. d, J = 2.4Hz), 4.65 (1H, d, J = 9.9Hz), 
5.05 (1H, d, J = 9.9Hz), 5.68 (1H, brs), 5.98 (1H, d, J = 1.4Hz), 
5.99 (1H, d, J = 1.4Hz), 6.75 (1H, s), 6.80 (1H, d, J = 8.6Hz), 
6.83 (1H, d, J = 8.6Hz), 6.84 (1H, dd, J = 2.9Hz, 8.6Hz), 6.89 (1H, 
d, J = 8.6Hz), 7.23 (1H, dd, J = 5.3Hz, 7.8Hz), 7.26 (1H, d, J = 
2.9Hz), 7.42 (1H, d, J = 7.8Hz), 8.30 (1H, d, J = 5.3Hz) 

Rf m. : 0.03 frtftM > V liffrWY™/? n0*M : > * / - 
)\y : Wm= 10 : 1 : 1) 

^!»J110 

C5RS. 6SR. 7SR)-6-a;M-:*v-7- [2- (3-h Kd^->-1-^p h°_;l/)- 
4-/ ht->7x-;M-5- (3, 4-/fi/>-m-/7x-;l/) i/^p^>^ 
J fl. 2-bl h"'J i?> 

O) 3- (fh?b Fd b'7-;^^-» -1- h 'J /f ;I/7»-^-1-7 , d b'> 

I (J. Chem. Soc. Perkin I). ^1089H (1992^) #BS] IZ&^miULt: 
3" (rh7h Ko t°5-;U^ + -»-l-^Dfc°> (2.00g, 14.3mmol) ©i- 
-r;b (20ml) ^f^-78°C(rTyf-;UU^0A-'\4-1f >^ (1.66M, 8.60 

mo £i®Tu m^xso^-mmwLtzo z -78°ciz-c h >j 7* 

-;U? D .| K (3.87ml) £ntTU ?I^«fel^^{CT 1 B#P^#L 
fc. -78Xi:T7k£;&Q;i£j££^itu S#«*Sffl*rlHaLfco W&J1£ 

ttftNaClTiSfci^ MgSO^JlTffiftLfco *jtt*S*LT. 3- (-r 
KDfcT7-;l/*+-»-l-h 'J 71-Jl7>9-jU-l--7n h°> (6.13g) * 

(2) (5RS. 6SR. 7SR) -7- T2- (3-f Ko b° 7-;U**'>-l-7 , n fc° 
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-jV)-4-J h^->7 -6-iH7' h^->^?;^'-;l/-5- (3. 4->.f-l/ 
>m->7i-^) ^^b^Of; Cl. 2-b] b° U > 

•>al/>^ft> (1) (5RS, 6SR, 7SR)-7- (2- h "J 

7;l/tn^^ ;u*x;M-4- ->-4-^ ^->7i x;u) -6-^H7* h * -> # 
;U^;U-5- (3, l/>i?t+->7x-;b) ->*n^>xy [1, 2-b] 

h°'jy> (30mg, 0.0505mmol) (D T?#*:3- (fh7hKot°7- 

-1- h U rf-^x^-;u-l-yn b° > © DMF (1ml) 
*iarr U f- 7 A ? n 'J K (7mg) lk&Wk'*? -7 A (II) b"X HJ 7 x 

*x.7^>m (2mg) ^M^izzta^o mir&Zioo°cizT2mmw 

Ltz'&, gS£T#*PU DMF^MfiET^*L^c AcOEt K*gj$ U 

*©fg$K40%KF7Mg® (1ml) £iD;U S^^^iaT30OT^L/c o 

tfTf§?DNaClT&&U MgS0,T^L^ o T&mZWE. 
TglklT'&knm*. #IRTLC (> )V?#M '> U ^^OF^/I^x 

: ^+-9->= 1 : 1) ICT^L. (5RS, 6SR, 7SR)-7- [2- (3-f 
b Kd t°7-^+->-l-7'a f-;U)-4-^ h*->7 xx;u] -6-HH7* 
>>^;Ui?-;l/-5- (3, Hfl'>-;t+^7i-W ->^n^>f; [1, 2- 
b] t° U v? > (17.2mg) £#fc„ 

(3) (5RS, 6SR, 7SR)-7- C2- (3-h Kd#'>-1-7 p d tf_;U) -4-^ V* 
•> 7 x - 6-^=y h ^i/^;i/t:-;i/-5- (3, 4-y f u>v?t^->7x- 
;U) ->^a^>f; [1. 2-b] b°'Jv?> 

(2) "C#fc (5RS, 6SR, 7SR)-7- [2- (3-fh7t Ko b°7-;M-*'>- 
I-Zp b°x;l,) -4-y h + ->7 s.-Jl] -6-^57 h * > Jj 5- 
(3, 4->f U>-my7x-;b) ^d^>t; [1, 2-b] b° U V > 
(31.0mg, 0.0532mmol) ®x^;-;i/ (0.5ml) *&7&ICb°'J 'J^Uj^ h 
;Ux>;uI/*t— h (13mg) £iO/U C t KJ: 

*K (5RS, 6SR. 7SR)-7- [2- (3-b Ko + '>-l-7°n b°x;U) -4-y. 
y7x-;H-6-f£yh + ->*;l'*"-;l/-5- (3, 4-yfl/>W->7x- 
jl) v/^n'O-ry [1, 2-b] b°Di>> (18.4mg) £'&tz 0 

(4) (3) T?#/c (5RS, 6SR, 7SR)-7- [2- (3-b Kp + v-l-7°o b°x;l/) - 
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4-y h*5/7x-;U] -6-£=:/h*->rt;u**.=.7l/-5- (3, 4->f-U>i?.* 
+ ->7.*-;l/) ^n^>f7 [1. 2-b] tru^>*Mt^ ^MI50- (7) 

mp :~200'C (dec.) 

if #8?#gFAB- MS (m/e, (C»HhN0 6 + H) + 1 LT) : 
WJMI 444.1447 
aiJ^ffi 444.1458 

'H-NMR (300MHz, CD 3 OD, 5 ppm) : 3.30 (1H, t, J = 9.9Hz), 3.79 
(3H, s), 4.19 (2H, s), 4.62 (1H, d, J = 9.9Hz), 5.08 (1H, d, J = 
9.9Hz), 5.94 (2H, s). 6.77-6.82 (3H, m), 6.92 (1H, dd, J = 2.6Hz, 
8.6Hz), 7.02 (1H, d, J = 2.6Hz), 7.07 (1H, d, J = 8.6Hz), 7.25 (1H, 
dd, J = 4.9Hz, 7.5Hz), 7.38 (1H, dt, J = 1.9Hz, 7.5Hz), 8.29 (1H, 
dt, J = 1.9Hz, 4.9Hz) 

RfH : 0.1 (jt JlttiM '> U * y^BOFjM/TOif-^ : > = 1 : 1) 

(5RS, 6SR, 7SR)-6-ft;UfrC*->-7- [2- [(Z) - (3-fc Kp*->-1-7°p 
^_;l/)]-4-y h^i/7x-;Ul-5- (3. 4-^l/>-W->7x-^) ■> 
^n^>f; [1. 2-bl h"U^> 

(1) (5RS. 6SR. 7SR) -7- f2- (3-x h?b Ko h 0 -7-;M-*->-l-7°p^ 
-;b) -4-> h^->7x-Jl/1 -6-^=7' h*'>a;i/#_;U-5- (3, 4-^f-l/ 
>-m->7i-Jl/) ->^n^>f; n. 2-bl b°Uv?> 

3tj^ia«4©^j* [i**-^*:*- 7* * ->r;^ h 'J — (J. Org. 

Chem.X M40#, 3I2265H (1975^) #BS] IC J: »} SMS L (3-f'h5 
t Ko t°7-;M-*S/-l-7°n^;l/) H U 7>;U1"f (320mgX H»J99- 
(1) (5RS, 6SR, 7SR) -7- (2- h "J yfrirut* >x;U*— 

■>-4-y l> + 7 x - 6-f E7* h + y * ;l/ 5- (3, 
**->7xi*) ->?o^>-r/ [1, 2-b] try (264mg, 0.445mmol). 
Z3gffc/*5 ^7 A (II) t^h'j7x-^X7-f >H#: (25.8mgK ig-ffc'J 
^"7A (57.0mg\ 2, 6-I>#=7'f-;l/-4-/ ^;U7 x J -A> (20mg) SO' 
DMF (2.2ml) *to*fc-> a U^tf+fcSJfttftLfcau 110iC©»«»*»jr 
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^^'40% 7 yitij u vi>7kmm (2mo zmz.^ s^«&*MiwT3o^ra« 

#Lfc<, ^W*7^ hM(Ci«5^L, ^&£M££fcH±T> 40% 
KP\ TKSO'lSfDNaCl T^^> Na 2 SO< tCTlSft L fc„ LTlffcgJ 

+-9-> :|ffix^=2: 1) ICT^ffifllSIL, (5RS, 6SR, 7SR)-7- [2- (3- 
f h7t Kn t°7-;U^-+->-l-7°n^;U)-4-y h + y7x-;b]-6-^£ 
:/h**>a;l/sK— ;P-5- (3, 4-^l/>v?*+->7i-;l/) •>Jn^>fy 
[1, 2-b] t°'J^>® (Z)-l-zfuK-)lfo (42.8mgX (E)-l-7°n^;U 
10 # (57.7mg) &tfZ/E = 1/2.4 «Dfi<&tt (150.5mg) *»fc c 

(2) (1) (5RS, 6SR, 7SR)-7- [2- (3-f h 7 h Knh°7-W + 

•>-i-7°o^ji;u) -4-^ h+->7x^;u] -e^nyh + i/^^-^s- 

(3, 4->f l/>^ + ->7i-;b) isfvOr; [1, 2-b] t°y^>0 

(z^p^-^m*^^ mtmiio- (3) (4) trnmoute-emmit 

15 ^fe^^L^o 

Sd*PffiFAB-MS (m/e, (C^H^O, + H) + £ LT) : 
ffM 446.1604 
SUM 446.1581 

'H-NMR (300MHz. DMSO-d s , tfppm) : 3.10 (1H, t, J = 10.0Hz), 3.73 
20 (3H, s), 3.97 (1H, ddd, J = 1.2Hz, 6.5Hz, 13.3Hz), 4.03 (1H, ddd, 

J = 1.2Hz, 6.5Hz, 13.3Hz), 4.50 (1H. d, J = 10.0Hz), 4.74 (1H, d, 
J = 10.0Hz), 5.78 (1H, td, J = 6.5Hz, 11.3Hz), 6.00 (2H, s), 6.44- 
6.54 (1H, m). 6.65 (1H, d, J = 2.7Hz), 6.74 (1H, dd, J = 1.6Hz, 
8.0Hz), 6.79 (1H. d, J = 1.6Hz), 6.80 (1H, dd, J = 2.7Hz, 8.5Hz), 
25 6.88 (1H, d, J = 8.0Hz), 6.99 (1H, d, J = 8.5Hz), 7.16 (1H, dd, 

J = 4.6Hz, 7.7Hz), 7.23 (1H, d, J = 7.7Hz), 8.29 (1H, d, J=4.6Hz) 
Rf fit : 0.24 (> JUttiM > 'J ij f frSQF^/ ? u n*;UA : > * J -jl 
= 15 : 1) 

30 (5RS. 6SR, 7SR)-6-ft yl/fr:* ->-7- \2- [(E)- (3-fc Kp*->-1-7°d 
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^_;l/)]-4-^< ht->7x-;i/]-5- (3, b>W->7x-^) -> 

^p^>r; [1. 2-b] b°U S?> 

mt&ffllll- (1) (5RS, 6SR, 7SR) -7- [2- (3-f- h v h Kd t° 

5 -frlr* •>- 1-7°d^;1/) -4-y h * •> 7 x -6-HH7' h * -> # ;bsK 
-;l/-5- (3, 4-^fl/>-Wy7x-;l/) ->?p^>tV [1, 2-b] t°'J 
5>>© (E)-7°o^;l/^ffii,^ HJS^JllO- (3) £tf (4) bWUloWs 

mp:218-221°C 

fi&tim FAB- MS (m/e, (C»H»Na. + H) + 1 L T) : 
UIHE 446.1604 
»H 446.1621 

'H-NMR (300MHz, CDC1 3 , Sppm) : 3.18 (1H, t, J = 9.5Hz), 3.79 (3H, 
s). 4.12-4.26 (2H, m), 4.54 (1H, d, J = 9.5Hz), 5.10 (1H, d. J = 
9.5Hz), 5.94 (1H, d, J = 1.4Hz), 5.95 (1H, d, J = 1.4Hz), 6.07 (1H, 
td. J = 5.7Hz, 15.5Hz). 6.67 (1H, brs), 6.71 (1H, d, J = 8.0Hz), 
6.76 (1H, d, J = 8.0Hz), 6.66-6.86 (1H, m), 6.81 (1H, dd, J = 2.7 
Hz, 8.5Hz), 6.91 (1H, d, J = 2.7Hz), 6.93 (1H, d, J = 8.5Hz), 7.15 
(1H, dd, J = 4.8Hz, 7.7Hz), 7.33 (1H, d, J = 7.7Hz), 8.47 (1H, d, 
J = 4.8Hz) 

RfffirO.33 UfrfttM 'J fiffrGOFm/? nn*;UA : y * J -Jl 
= 10 : 1) 

SIWJ113 

(5RS. 6SR. 7SR)-6-7?;U#*'>-7- C2- (3-h Kot ->7°p b°;b) -4- 
/ h^-i/y x.-Jl] -5- (3. 4-^l/>-W^7x-Jl/) ^^a^Vf; 
[1. 2-bl h"U y > 

mnmm- (1) (5RS, 6SR, 7SR)-7- [2- (3-fh7t Fnt° 

7 - + - l-T'n -4-/ h + •/ 7 x -G-IET' F + •> * 
-J1/-5- (3, 4-/f l/>^t+-/7x-;l') ->^D^>f; [1, 2-b] t°'J 

HJfe^JllO- (3) RV (4) tfsMfO^ftircfc'K SM-g^^JjJcL 
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mp : 222- 226 °C 

S#JSttEFAB-MS (m/e, (C»H»NO« + H) + ibT) : 
tfJMI 448.1760 
n^fi 448.1770 

'H-NMR (300MHz, DMSO-de, tfppm) : 1.62-1.78 (2H, m), 2.48-2.86 
(2H, m), 3.19 (1H, t, J = 10.2Hz), 3.33-3.50 (2H, m). 3.72 (3H. 
s), 4.53 (1H, d, J = 10.2Hz). 4.83 (1H, d, J = 10.2Hz), 6.01 (2H, 
s), 6.70 (1H, dd, J = 2.7Hz, 8.4Hz), 6.74 (1H, d, J = 2.7Hz), 6.78 
(1H, dd, J = 1.6Hz, 8.0Hz), 6.86 (1H, d, J= 1.6Hz), 6.90 (1H, d, 
J = 8.0Hz), 6.95 (1H, d, J = 8.4Hz), 7.16 (1H, dd, J=4.6Hz, 7.4 
Hz), 7.23 (1H, td, J = 1.4Hz, 7.4Hz), 8.30 (1H, td, J = 1.4Hz, 4;6 
Hz) 

Rf fit : 0.12 U fr?#M > U JjffrBOFz*/? n : t 9 J -)U 

= 15 : 1) 

(5RS. 6SR. 7SR) -6-a 7- 12- (1, 2-^fc Ko^'>xf;l/)- 
4-S h^->7x-;H -5- (3. Hf^m^?!-;!/) i/t P^>f- • 
J [1. 2-b3 h" 'J > (y77fl/t"7-g>^) 

mp: 140- 144 

ffi#*igFAB-MS (m/e. (C23H23NO7 + H)*tlT) : ' ■ 

fftjfti 450.1553 
450.1558 

'H-NMR (300MHz, T-tr h Iz-ds, 8 ppm) : 3.47 (1H, t, J = 9.9Hz), 
3.56 (1H. dd, J = 8.0Hz, 11.6Hz), 3.79 (3H. s), 3.89 (1H, dd, J = 
4.4Hz, 11.6Hz), 4.64 (1H, d, J = 9.9Hz), 5.09 (1H, d, J = 9.9Hz), 
5.26 (1H. brs), 6.02 (2H, s), 6.79 (1H, dd, J = 2.5Hz, 8.6Hz), 
6.85-6.93 (3H, m), 7.04 (1H, d, J = 8.6Hz), 7.20-7.26 (2H, m), 
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"7.35 (1H, d, J = 7.1Hz), 8.33 (1H, d, J = 4.5Hz) 
RfH : 0.30 (J JlfttM •>VJjYJl60F 2s </?av*j\/A:S?S-jl, 
= 10:1) 

mmm 115 

5 (5RS, 6SR, 7SR) -6-a;l/»> ->-7- f2- (1, 2-i?h Ko^->^;U)- 

4-^ ^->7x-^]-5- (3. 4-^^b>v?^-^y/7x-;U) ->^p^>^ 
7 [1, 2-b] fc°'J^> (v^7^fl/t7-g)M) 
mp: 132- 135 

ia#fl?t£FAB-MS (m/e, (C2SH23NO7 + H) + <t LT) : 
10 ff-gli 450.1553 

$J5£H 450.1563 

'H-NMR (300MHz, T-tr h >-d 6 , 5 ppm) : 3.50-3.80 (3H, m), 3.78 
(3H. s), 4.67 (1H, d, J = 9.2Hz), 5.05-5.20 (2H, m), 6.01 (2H ( 
s), 6.80 (1H, dd, J = 3.1Hz, 8.5Hz), 6.87 (3H, s), 7.09-7.16 (2H, 
is m), 7.19 (1H, dd, J = 4.8Hz, 7.5Hz), 7.33 (1H, d, J = 7.5Hz), 8.32 

(1H, d, J = 4.8Hz) 
Rf jg. : 0.27 U frttm > U * fJlsGOFz*/? pd*;1/A 
= 10:1) 

&n r o9mnu6~ii9G4t&iBit s mmmm- cd x-ntz csrs, 6sr, 

20 7SR)-7- [2- (3-x h7 t Ko t°5-;U^-+->-l-yn^^;U) -4-7 K + 
•>7x-^]-6-l£^ |«+v/*;l/t:-;l/-5- (3, l^>m->7x- 
;U) v/?d^>tV [1, 2-b] t°'J ^>©Z/EZi<£%K#U THF*7.k&~ 
I?at:tyt:7> K-THFjg$£ft:/B£-tK 35%i»ffc 

7Ktii l t#/c t Fp+->fto m&wm&ya* , 1 10- (3) t mm 

25 ®^&-efl£x h =7 t K o t° ?-Wt&. TLC ;l/ ? ttM •> U * y ;U 
60/? o o : gfc$?:nf-;U= 5 : 2, ^|xf;l/) ©g&#:£# 

ssl, *©m. zMtizm&mno- (4) i^WMitsitc 

#Ufc0J116 

30 C5RS, 6SR. 7SR)-6-^;l/^4=-->-7- T2- (1. 3-v?b Ko^yT'a b°;U)- 
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4-^ h^->7 x-;U] -5- (3. 4-> fi/>-W'>7x-;l/) a^>f- 
/ [1, 2-b] k a 'J^> (-;7Xfl/t7-g)-^ 
mp: 115- 120 t 

ig#M£FAB-MS (m/e, (C^NO, + H) + «h LT) : 
fttWI 464.1709 
ffllgfg 464.1716 

'H-NMR (300MHz, CD 3 OD, <5 ppm) : 1.88-2.17 (2H, m), 3.27- (1H, 
t, J = 9,8Hz), 3.65-3.75 (2H, m), 3.79 (3H, s), 4.59 (1H, d, J = 
9.8Hz), 5.09 C1H, d. J = 9.8Hz), 5.28-5.40 (1H, m), 5.94 (2H, 
s), 6.74-6.84 (4H, m), 6.89 (1H, d, J = 8.5Hz), 7.15 (1H, d, J = 
2.7Hz), 7.25 (1H, dd, J = 4.8Hz, 7.5Hz), 7.39 (1H, d, J = 7.5Hz), 
8.29 (1H, d, J = 4.8Hz) 

RfiiS:0.07 UfrttiM i") fiffrGOFs*/? * S-fr 
= 10 : 1) 

(5RS. 6SR. 7SR)-6-a;l'*'*->-7- [2- (1. 3-i?t Kp^->^Db»- 
4-J h^->7x-;Ul -5- (3. 4-yfb>-^t->7i-;l/) ->?a^>-r 
J [1. 2-bl tf'JS?> (-^7^fl/t?-g)it) 

mp : 104- 108 °C 

mfrMit FAB- MS (m/e, (C26H23NO7 + H)* t LT) : 
ffMMI 464.1709 
MfeW. 464.1725 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.78-1.94 (1H, m), 1.94-2.13 
(1H, m), 3.45 (1H, t, J = 9.3Hz), 3.67-3.92 (2H, m), 3.76 (3H, 
s), 4.67 (1H, d, J = 9.3Hz), 5.36 (1H, m), 5.47 (1H, d, J = 9.3Hz), 
5.97 (2H, s), 6.63-6.84 (5H, m), 7.04 (1H. brs), 7.41 (1H, dd, 
J = 5.5Hz, 7.4Hz), 7.68 (1H, d, J = 7.4Hz), 8.41 (1H, d, J = 5.5Hz) 

Rfl!:0.10 (,J)l>9tiM i/ViiffrSOF^/tuu-frJlA: 1 ? J 
= 10 : 1) 

mmm m 
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(5RS, 6SR. 7SR)-6-*;t/#*->-7- [2- (2. 3-v?fc Kn* ->7a ifjl) - 
4-^ h^->7 x-;l/1 -5- (3, Hf^-ytt'>7i-^) y/^n^>x 
J [1, 2-b] hf'J^> (^7^fl/t7-tD^) 

mp : 115-120T: 

lK&m g FAB- MS (m/e, (CHaNO, + H) * £ L T) : 
fWli 464.1709 
ffilj^lt 464.1699 

'H-NMR (300MHz, CDC1 3 , Sppm) :2.73 (1H, m), 3.06 (1H, dd, J = 
9.5Hz, 13.3Hz), 3.30 (1H, t, J = 9.4Hz), 3.44-3.76 (2H, m), 3.72 
(3H, s), 3.80-3.97 (1H, m), 4.52 (1H, d, J = 9.4Hz), 5.20 (1H, 
d, J = 9.4Hz), 5.96 (2H, s), 6.66-6.80 (5H, m), 6.84 (1H, d. J = 
8.3Hz). 7.21 (1H, dd, J = 5.3Hz, 7.6Hz), 7.39 (1H, d, J=7.6Hz), 
8.34 (1H, d, J = 5.3Hz) 

Rf ^ : 0.13 (tJW&m is*)*? Jl eOFw/t uxd* Jll* : J -jU 
= 10 : 1) 

mm 119 

(5RS. 6SR. 7SR)-6-^;U^-:4^->-7- [2- (2, 3-v?h Knt'^o b°;U) - 
4-^ h^->7x-;l/]-5- (3. 4-/ f l/>-^4->7x- ;U) ->?o^>t- 
y CI. 2-b] tf'J^> (-^7Xf l/tv-0M) 
mp-: 208-212*C 

FAB- MS (m/e, (C»H»NOt + H) * t L T) : 
ff-JHI 464.1709 
WLQk 464.1722 

'H-NMR (300MHz, CDC1 3 + CD 3 0D, 6 ppm) : 2.40-2.75 (1H, m), 3.18 
(1H, dd, J = 4.2Hz, 13.8Hz), 3.34 (1H, t, J = 9.7Hz), 3.57 (1H, 
dd, J = 6.7Hz, 11.3Hz), 3.67 (1H, dd, J = 3.8Hz, 11.3Hz), 3.80 (3H, 
s), 3.89-4.00 (1H. m), 4.62 (1H, d, J = 9.7Hz), 4.99 (1H, d, J = 
9.7Hz), 5.97 (1H, d, J = 1.4Hz). 5.98 (1H, d, J = 1.4Hz), 6.75 (1H, 
brs), 6.76-6.84 (4H, m). 6.88 (1H, d. J = 8.2Hz), 7.17 (1H, dd, 
J = 5.0Hz, 7.6Hz), 7.38 (1H, d, J=7.6Hz), 8.31 (1H, d, J = 5.0Hz) 
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= 10 : 1) 

ETfo^mm i2o~i23 <D<k&sa\i* mmmni- cd -cwz csrs. 6sr, 

7SR)-7- [2- (3-f h7t Kn tT7~;U***>-l-^n^i;l/)-4-y 
••>7x^]-6-*=^ h*S/*;M?.=.;i/-5- (3, 4->fi/>W->7i- 
-/?D^>f; [1, 2-b] Ifil5?>© (E)-7°n^;l/#: (£jfifl|120. 
121) (Z)-^n^-;^ (^5S0J122, 123) £»0J1O6- (1) 

&tf«#Jlll- (3), (4) ±mm®l3&T&]&Ltz 0 

$mm 120 

(5RS, 6SR. 7SR) -6-;ft;U^->-7- [2- (1, 2. 3- HJ b Yu*i/zfu 
h";l/)-4-y h^-->7x-7l/1 -5- (3. 4-/fl/>W->7x-^) ->?p 
^>f; [1. 2-bl b°'Ji?> ((E)-7°D^-;Wa3lSg)^7Xfi/t7-g) 

mp : 127- 129 X 

MM FAB - MS (m/e, (C»H»NQ. + H) + 1 L T ) : 
ff-#H 480.1658 
480.1652 

'H-NMR (300MHz, CDCU, 6 ppm) : 3.32 (1H, dd, J = 9.2Hz, 10.6Hz), 
3.40-3.55 (2H, m), 3.64 (3H, s), 3.95-4.05 (1H, m), 4.49 (1H, 
d, J = 9.2Hz), 5.02-5.11 (1H. m), 5.25 (1H, d, J = 10.6Hz), 5.94 
(2H, s), 6.61-6.68 (2H, m), 6.72-6.81 (2H, m), 6.88 (1H. d, J = 
8.9Hz), 6.97 (1H, d, J = 2.0Hz), 7.06 (1H, dd, J = 5.3Hz, 7.6Hz), 
7.32 (1H, d, J = 7.6Hz), 8.22 (1H, d, J = 5.3Hz) 

Rfffi :0.19 (*;U*tt» •> U #y;l/60F«/* oo*;UA : / 9 J - 
Jl> : mWi= 10 : 1 : 1) 

C5RS. 6SR. 7SR) -6-ft;Ufl*->-7- T2- (1, 2. 3- h 'J fc Fo4->7°d 
h 8 ;l/)-4-> h^^7x-;U]-5- (3, Hf^>^4->7i-^) ->^g 
^>t; Cl. 2-b] fcf'J i?> ((E)-7 a D^-;H£feK(pyy*-rU'*v-g) 
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mp : 143- 146 °C 

flftMMB FAB - MS (m /e, (C^H^NOs + H) + 1 UT) : 
tWtt 480.1658 
90£tt 480.1660 

'H-NMR (300MHz, CDC1 3 + CD 3 OD, 5 ppm) : 3.34 (1H, t, J = 9.8Hz), 
3.63 (1H, dd, J = 5.3Hz, 11.6Hz), 3.70 (1H, dd, J=4.7Hz, 11.6Hz), 
3.83 (3H. s), 3.91 (1H, ddd, J = 4.7Hz, 5.2Hz, 5.3Hz). 4.63 (1H, 
d. J = 9.8Hz), 5.11 (1H, d. J = 9.8Hz), 5.21 (1H, d, J = 5.2Hz), 
5.98 (1H, d, J = 1.4Hz), 5.99 (1H, d, J = 1.4Hz). 6.76 (1H, s), 
6.77-6.88 (3H, m), 6.89 (1H, d, J = 8.6Hz), 7.13 (1H, d, J = 2.6 
Hz), 7.20 (1H, dd, J = 5.1Hz, 7.7Hz). 7.40 (1H, td, J = 1.4Hz, 7.7 
Hz), 8.30 (1H, td, J = 1.4Hz, 5.1Hz) 

Rf lit : 0.19 Jl<?i±Wl > 'J ts ?Jl GOF^y ? o n *)l A : / $ J - 
J\y : mk= 10 : 1 : 1) 

mm 122 

(5RS. 6SR. 7SR) -6-ft ->-7- [2- (1, 2. 3- h'J h Knt'>^P 
tf;U)-4-y h^->7x-;U] -5- (3, 4-^f-l/>m->7x-^) »>?o 
^>tS [1, 2-b] fc°'J-^> ((Z) -7"a^-;^a^g)^7^xU^-v-g> 

ifi5##t6FAB-MS (m/e, (CzsHzsNOa + H) + iLT) : 
fHftt 480,1658 
MfeVL 480.1630 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 3.49 (1H, t, J = 10.0Hz), 3.72- 
3.94 (3H, m), 3.82 (3H, s). 4.69 (1H, d, J = 10.0Hz), 5.22 (1H, 
d, J = 6.3Hz), 5.38 (1H, d, J = 10.0Hz), 5.96 (2H, s), 6.80-6.88 
(3H, m), 6.89 (1H, dd, J = 2.8Hz, 8.6Hz), 7.04 (1H, d, J = 8.6Hz), 
7.25 (1H, d, J = 2.8Hz), 7.53 (1H, dd, J = 5.5Hz, 7.7Hz). 7.72 (1H, 
d, J = 7.7Hz), 8.37 (1H, d, J = 5.5Hz) 

Rf fit : 0.23 (J frtftgk •> 'J t) ? )\> 6OF2S4/ 9 n n A : / J - 
)\y : gfc$= 10 : 1 : 1) 
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C5RS, 6SR, 7SR) -6-*;l/»>->-7- C2- (1, 2. 3- MJ h Kot^n 
tf;U)-4-> h^'>7x-;H -5- (3, U>-m->7x-;l/) ->?n 
^>T-y CI, 2-bl fcf'J S?> C(Z)-7 p P^-^a5feg)> ? 7^7 L U^-7-CD 

K FAB - MS (m/e. (CzsH^NOa + H) + i LT) : 
Witt 480.1658 
2M£tft 480.1667 

'H-NMR (300MHz. CDC1 3 + CD 3 OD, <5 ppm) : 3.54 (1H, t, J = 9.6Hz), 
3.75-3.95 (3H, m), 3.82 (3H. s), 4.73 (1H, d, J = 9.6Hz), 5.05 (1H, 
d, J = 7.6Hz), 5.43 (1H, d, J = 9.6Hz), 6.00 (2H, s), 6.78 (1H, 
brs), 6.81 (1H, dd, J = 1.5Hz, 8.0Hz), 6.85 (1H, d, J = 8.0Hz), 
6.87 (1H, dd, J = 2.7Hz, 8.6Hz), 6.95 (1H, d, J = 8.6Hz), 7.15 (1H, 
d, J = 2.7Hz), 7.45 (1H, dd, J = 5.5Hz, 7.6Hz), 7.67 (1H, d, J = 
7.6Hz). 8.42 (1H, d, J = 5.5Hz) 

Rf€:0.26 (/JlfftM '> 'J •hfhWFz*/? DD*7bA : }f J- 
JU : M= 10 : 1 : 1) 

mmm 124 

(5RS. 6SR. 7SR) Jl/tf3ri/-7- [2- (l-a;t/»'^->-2-h Kp*-> 
J^h^'»-4-y F^->7x-;l/]-2-7'Dfc°;l/7; J -5- C3. A-U-vyy 
tt->7x-;l/) j/taOTS II. 2-bl h°Uv?> (v?7Xr bsj-v-Q 

(1) (5RS. 6SR. 7SR)-6-%H7*h*->a;l/*;-;l/-7- (2-<y >J 

4-/ h^->7x-;i/)-5- (3. 4-yf l/>W->7x-^)'->j'o^>f 

y [1. 2-b] tf'JS?> n-**»>k 

HM50- (4) T't#£ (5RS, 6SR, 7SR) -6-IE7' h 4- ->*^^-;i/-7- 
(2-<>y;U^+->-4-^ K->7x-;l/)-5- (3, 4-^fl/>-Wi/7x 
.r.;U) >?n^>-r/ [1, 2-b] t°'J^> (386mg, 0.70mmol) Oifrffcy 
(4ml) ^"tiCOX^TmCPBA (190mg) ^5^-CiD^./c 0 M£ 

^otirri.5^ Sfe>c^fiicT4i^isi3a^Lfco f- u 
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>T'^U t&faNaHC0 3 &tf£&ftNaClT'»U MgS0 4 Tfg^ Lfc 0 M 

(JJlftiM v*)tl>f)Vm/9uu*)\,J* : 7*7-;U=50 : l-»30 : 1) 
KTllMSU (5RS, 6SR, 1SK) -S-^E.? Y*i/ti)V#-)\,-7- 

h + ->7i-^)-5- (3, 4->^U>v»^^->7i^;U) 
o^>r; [1, 2-b] t°U^> N-^-^i/K (345mg) £t#£ 0 
(2) (5RS, 6SR. 7SR) -6-&=7 h ij (2-Q Vfrit* ; s- 

4-7- ht->7x-;^)-2- r(N-^>W;l/) 7°p \Z)\,7l 71-5- (3, 4-7 
7 c U>v?^-^^7x-;b) ^n^>f7 H. 2-b] b"'JS?> 

(5RS, 6SR, 7SR)-6-^H7*h + ->*;U^;l/-7- (2-^>-;w+y-4- 
^ h + ^7i-;l-)-5- (3, l/>-7t*i/7i-;l/) ->^n^>f; 

[1, 2-b] h°'J y> N-**-> K (224mg, 0.395mmol) yit-kftr 
A (1.82g) £MmS&£U SHBJfflftT&tt* * b > (4.0ml) fcjnfcfco d. 

N-7°nb°;K>X^ = R^d'J K (210mg) £JD;U jtaSiI^Tl7B# 
IBI*L<«#Lfe. SMC&fONaHCOs&U^Jn^U SfiT«g^*iK 

i&tt7 <f- l> >T»aj Lfc, ' W«Sli*«SRlNaClTi5fc^ 
U MgSO^S&RLfc,, MraHlLT#/caS^MPL (7 ;l/*fcfcfi ->.U * 
y;U60 A/mtff-l/y : 7-tr h > = 100: 1^50 : 1^30: 1) 

CTfiMSU (5RS, 6SR, 7SR) -6-£lH7> * :>#;U*;^.;l/-7- (2-OS? 
;M"*v/-4-7 h*v'7x-;l/)-2- [(N-^>V>Ol/) 7°p b°;U7 i 7]-5- 
(3, l/>i;t+i/7i-;l/) ->?p^>-r7 [1, 2-b] fc° 'J 5? > 

(138mg) £*#fc 0 

(3) (5RS. 6SR. 7SR)-6-^H7 > h^->^;l/^-C-;b-7- T2- (2-<>^;l/^- 
•frv-1-7 h*y/)-4-7 h»->7x-;l/]-2- [(N-O 

VJJI) 7°P b°;U7 ; 7] -5- (3, 4->fl/>m->7x-^ i/fv< 
>t-7 n. 2-b] fc'U i?> 

(2) (5RS, 6SR, 7SR)-6-^f=7* h + ->*>l/**-;l/-7- (2-K>i? 

;k**->-4-7 h^ri/7x-;l/)-2- [(N-'OV-OU) -fu VfrTl 7] -5- 
(3, 4->fU>^t + ->7x-;l') -y^p^>x7 [1, 2-b] b°ijv?>£fl§ 
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o\ mmme4- cd tmm^ij^^<o. (srs. 6sr, 7SR)-6-!&H:/h4- 

[2- (2-<yV)l>** : s-\-l h + ->^^^-;l^x h + 
l> + ->7x-;H-2- [(N-OV4Jl>) 7°Dt°;U7i y]-5- (3, 

1- U>i?**i/7 x-;U) i/fa^Of-; [1, 2-b] fc° 'J v> v>7Xr b 

SO' (5RS, 6SR, 7SR) -6-HH7* h + i/^;U^Ji;U- 

2- [(N-'<> , /^;l/)7 P Dt>7;;]-5- (3, 4-^1/>^'>7i- 
;U)-7-[2- (1-^ h^i/^;U^~;Px7 1 -^+-»-4-^ h + ->7x-;u] 
v/^n^>7 1 7 [1. 2-b] t°'J^>^/c 0 

(4) (3) (5RS. 6SR, 7SR) -6-HH7* H *->*7;l/tf^;l/-7- [2- (2- 

[(N-^>'/^;l/) t°d t°;uy i y]-5- (3, 4-y fl/>-W->7i-^) -> 
^u^>f; [1, 2-b] t°U v?>O^T^-r l/^-v-©— ^^1> N a c 7v? 
7 A-M^^i-r-S^^^^ TFA (::<fc SffifcSgHT'^Hb, 4N NaOH 

mp : 183- 188 °C 

^TOFAB-MS (m/e, (CaHso^Ck + HV £ LT) : 
fcg-fe 551.2030 
aU^M 551.2057 

*H-NMR (300MHz, CDC1 3 , 5ppm) :0.86 (3H, t, J = 7.3Hz), 1.54 (2H, 
sext, J = 7.3Hz), 2.99-3.13 (2H, m), 3.62 (1H, t, J = 8.7Hz), 3.67 
(3H, s). 3.93-4.07 (2H, m), 4.63 (1H, d, J = 8.7Hz), 4.83-4.93 
(1H, m), 5.43 (1H, d, J = 8.7Hz), 5.97 (2H, s), 6.36-6.52 (2H, 
m), 6.62-6.72 (2H, m), 6.78 (1H, d, J = 8.4Hz). 7.08 (1H, d, J = 
8.6Hz), 7.36 (1H, d, J = 8.9Hz), 7.74 (1H, brs) 

RfM:0.47 (^l^ttSl ■> 'J iiffrGGFv*/? nn*;l,A : t 9 J - 
)V : m&= 10 : 1 : 1) 

#I»J125 

(SRS, 6SR, 7SR)-6-ft;U»'*-/-7- [2- Q -ft 2- b: Ko^-> 
^h*'»-4-J h^->7x-;U]-2-7°o \i)VTl y-5- (3. 4-yf u>-? 
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mi 

mffimi24- (3) "Cftrt: (5RS, 6SR, 7SR) -6-fHy h *->rt;U«j-:^.;l/- 
7- [2- (2-Kyyj\,**ri,-l-t h+->*;l/«xh + -»-4-^ h + -> 

7x-;u]-2- [(N-'oy-oio ^b^7<;]-5- (3, 4->fu>-^ 

+ ->7i-;P) •>^n^>fy [1, 2-b] t°U y>OJ>7XfW7-(Dfl|i 
H«124- (4) t^*®^rftir«ki3 % »fc£&*£J5fcLfc. 
mp : 165- 175 °C 

SKMM&FAB-MS (m/e, (CaHaNA + H)*i LT) : 
ff#1g 551.2030 
i»J5£€ 551.2046 

'H-NMR (300MHz, h >-d 6 , 6 ppm) : 0.90 (3H, t, J = 7.4Hz), 
1.56 (2H, sext, J = 7.4Hz), 3.11-3.21 (2H, m), 3.26 (1H, t, J = 
8.2Hz), 3.76 (3H, s), 3.83-4.04 (2H, m), 4.47 (1H, d, J = 8.2Hz), 
4.91-4.99 (1H, m), 5.06 (1H, d, J = 8.2Hz), 5.97 (2H, s), 6.41 (1H, 
d, J = 8.5Hz), 6.48-6.58 (2H, m), 6.80 (3H, s), 7.08 (1H, d, J = 
7.9Hz), 7.10 (1H, d, J = 7.6Hz) 

Rflt : 0.27 (> )V>;#M -> U fJUGOFzu/ ? u u *;UA : / ? J - 
to : ft»= 10 : 1 : 1) 

mmm 126 

(5RS. 6SR. 7SR)-6-ft;t/*'^->-7- [2- )^mris3LT-)l<**is y >- 
4-J h^->7 x-;U] -2-7°ah°;U7 ; y-5- (3. W»l/>W»7a 
->^p^>fy [1. 2-b] h°Uv?> 

SI»J124- (3) (5RS, 6SR, 7SR) -6-f£7' h ;U- 

2- 7°ntf;l/7 5 y]]-5- (3, 4-y f- 1/ 7 x- 

;U)-7- [2- (l-> h + ->^.;U^-;Uxr-;U^+-»-4-y h + ->7x^;U] 
v^^>fy [1. 2-b] t°'J-^>^i>. TFAfc«fc5|B&=7>;Wk 4N 

mp : 165- 169 

S^»tEFAB-MS (m/e, (CJIaNA + H) + £ LT) : 
fftMB 533.1924 
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533.1940 

'H-NMR (300MHz, CDCk <5ppm) : 0.86 (3H, t, J = 7.4Hz), 1.55 (2H, 
sext, J = 7.4Hz), 3.03-3.17 (2H, m), 3.69 (3H, s), 3.70 (1H, t. 
J = 8.0Hz), 4.59 (1H, d, J = 8.0Hz), 5.31 (1H, brs), 5.34 (1H, d, 
J = 8.0Hz), 5.98 (2H, s), 6.06 (1H, brs), 6.42-6.52 (2H, m), 6.59 
(1H, d, J = 2.2Hz), 6.69-6.83 (3H, m), 7.11 (1H, d, J = 8.6Hz), 
7.33 (1H, d, J = 8.9Hz), 7.63 (1H, brs) 

Rf It : 0.35 U JlsttiM '> 'J ti Vto ^dd*;^:^;- 
: W&= 20 : 1 : 1) 

^Sfc#J127 

(5RS. 6SR. 7SR)-7- (2-x h^j/^;H*-;M Y*i/-A-t h^->7x 
-ju)-6-t>ju*;**/-2- (N-yDbVN-yf/l/y; /)-5- C3. 4-^ 
>ytt->7i-;b) i/^P^>-ry [1. 2-bl tf'Jv?> 

(1) (5RS. 6SR. 7SR) -6-^=7 h*«>&;U#.=jU-2-7p b";U7 i;-7- 
(2-<>i?Jl**i/-4-t h^->7x~;l/)-5- (3. 4-yfl/>^->7x 
-Jl) ->^n^>f; n. 2-bl tfUS?> 

^»J124- (2) (5RS, 6SR, 7SR) h * is 

7- (2-^>S?;U*+S/-4-> ^•>7x-;l')-2- [(N™*>V-f;l/) 7°ot° 
^7^^3-5- (3, l/>-^+i/7x-^) i/^O'Ofy [1, 2-b] 

t°'Jv>> (215mg, 0.301mmol) CDv>**-9"> (3ml) &&K4N NaOH 
(3ml) SC5fh7 7'W>t-'7A7'n $ K (97mg) *j&n;U lOO'CKT 
22WLfc, S£tt*3N HCl"C»ttiU ft»if-^Tatti Lte. If 
&ftNaHC0 3 &tft&fnNaClT&&U NaaSO^fgj&L*:,, MJEE 

$/ >J 77 y;U60/^+i^ > : ftSfcxf-*" 1 : 1) U (5RS, 6SR, 7SR) - 

6-HH7'h + '>77^^-;L'-2-7 p Dh 0 ;UTi y-7- (2-K> v^M-*->-4-;< 
h+->7x-W-5- (3, Hfi/>-w^7x-;i/) i/^0^>fy [1, 
2-b] trus>> (167mg) *Wfc 0 

(2) (5RS, 6SR, 7SR)-6-m=7' h»'>77;U^-;t/-2- (N-T'a b°;U-N-y 
^;ut 5 y)-7- (2-o v 4- s ^•>7x;;i/)-5- (3. 4-y 
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l/>m->7i-^) ->?p^>-r/ [1. 2-b] b°'J> ; > 

(1) xnti (5RS, 6SR, 7SR)-6-MHy F + ^*^^-^-2-^d h°;l/T 
^ y-7- (2-^>^^+->-4-> h^->7i-;b)-5- (3, 4->^l/>v?^ 
+ v'7x-;U) ^oWy [1, 2-b] h°'J^> (163mg, 0.267mmol) 
5 OTHF (3ml) ^IC,-78°CirTlM 'Jf-->A^+-9-^^;U>?»>7^ K- 
THF&® (290^ 1) «^./Co M^SH^T'lO^f^ Ifi7?30«j$ 

£«£0T:{r#£pU 3N HCl*jtaiTSl5*flt±Lfc 0 £l£tt*AcOEt 
-C&ftU Wa®*7K, ISfPNaHCOs^ t&ftNaCl "C» U Na 2 S0 4 T» 

§U •> 'J #<7-";U60/a.*-9-> : SJxf;i/= 2 : 1) T*f§2U (5RS, 6SR, 
7SR)-6-!gH7 f h + ->*^^-;U-2- (N-^nh°;U-N-^ f-^T i»-7- 
(2-<>i?J\/**is-4-S h*>>7x-;b)-5- (3, 4-^fl/>-m5/7i 

v/^n^Vf; [1, 2-b] t?'Jv?> (152mg) £f#fco 
(3) (2) -V'&t: (5RS, 6SR, 78R) -6-#=7 h*->:fr;M5.=.;l/-2- 
o hf^-N-y f-^T ^ y)-7- (2-fC>v>;U**5/-4-> h + -/7x-;l')-5- 
(3, l/>W->7i-^) i'^DOf; [1, 2-b] 

^> ^M50- (5), (6), (7) t®m<D%i£;-Q%miti?®Z&I&Ltz 0 
rap : 55-57'C 

i«#M£FAB-MS (m/e, (C^im + H) + <t LT) : 
ttttti 563.2393 
jM£tt 563.2417 

'H-NMR (300MHz, CDC1 3 , <5ppm) :0.82 (3H, t, J = 7.4Hz), 1.21 (3H, 
t, J = 7.1Hz). 1.46-1.59 (2H, m), 2.95 (3H, s), 3.15 (1H. t, J = 
9.2Hz), 3.15-3.27 (1H, m), 3.50-3.59 (1H, m), 3.77 (3H, s), 4.18 
(2H, q, J = 7.1Hz), 4.46 (1H, d, J = 15.9Hz), 4.53 (1H, d, J = 9.2 
Hz), 4.57 (1H, d, J = 15.9Hz). 4.90 (1H, d, J = 9.2Hz), 5.91-5.92 
(2H, m). 6.29 (1H. d, J = 8.6Hz), 6.35 (1H, d, J = 2.3Hz), 6.50 
(1H, dd, J = 2.3Hz. 8.4Hz). 6.71-6.77 (3H, m), 7.06 (1H, d, J = 
8.6Hz), 7.11 (1H, d, J = 8.4Hz) 
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RfH:0.66 (/Jl'ttiM •>*) JjffrGOFm/? vv*jl>A : 
= 10 : 1) 

$mm 128 

(5RS, 6SR, 7SR) -6-£;M?4-->-7- (2-*>J\/*:*is J h^->-4-^ 
•>7x-;l/)-2- (N-7°p b";l/-N-^^;l/7 ; y)-5- (3, 4-> 7- U 
^->7x-;l/) ->?p^>7V [1, 2-b] fc°l)^> 

HflHW 127 "Cftfe (5RS, 6SR, 7SR)-7- (2-xh+->3(;W^M 
•>-4-^ h + v/7x-;l/)-6-*;l/^->-2- (N-7°d t°;l/-N-> f-;l/7 = 
y)-5- (3, 4-yfl/>m->7xr;|/) isfuKyy-; [1, 2-b] t°U 

mp : 120- 123 

IK^»tB FAB - MS (m/e, <C»H»N,0. + H) + 1 L T ) : 
fftftit 535.2080 
«IJ£1I 535.2110 

'H-NMR (300MHz, CDCU, Sppm) :0.83 (3H, t, J = 7.4Hz), 1.49-1.61 
(2H, m), 2.92 (1H, t, J = 9.0Hz), 2.99 (3H, s), 3.19-3.29 (1H, 
m), 3.50-3.60 (1H, m), 3.77 (3H, s), 4.45-4.60 (3H, m), 5.17 (1H, 
d, J = 9.0Hz), 5.90-5.91 (2H. m), 6.35-6.37 (2H, m), 6.47 (1H, 
d, J = 2.3Hz), 6.66 (1H, s), 6.68-6.74 (2H, m), 7.05 (1H, d, J = 
8.6Hz), 7.11 (1H, d, J = 8.6Hz) 

Rflg:0.30 (y;U^iti!l > U Ji ¥ GOF^/ ? a o *;UA : > * J - 
: Wmt= 10 : 1 : 1) 

mmm 129 

(5RS, 6SR, 7SR) -Q-fi Jl>*:3-i/-7- (2-ft y h*i/-4-S 

■>7x-;l/)-2-^f;l/7; y-5- (3. Hf[/>-^^y7x-;l/) 

^>f; n. 2-b] b°g 

mp : 194- 196 

SG##fBFAB-MS (m/e, (C^H^Os + H) + £ LT) : 
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ffttyi 493.1611 
MlZm 493.1622 

'H-NMR (300MHz, DMSO-de, S ppm) : 2.62 (3H, d, J = 4.8Hz), 3.04 
' (1H, t, J = 8.5Hz), 3.71 (3H, s), 4.30 (1H, d, J = 8.5Hz), 4.36 (1H, 
5 d, J = 16.4Hz), 4.56 (1H, d, J = 16.4Hz), 4.61 (1H, d, J = 8.5Hz), 

5.96 (2H, s). 6.21 (1H, d. J = 8.3Hz), 6.34 (1H, d, J = 4.8Hz), 
6.46-6.49 (2H, m), 6.68 (1H, d, J = 8.2Hz), 6.71 (1H, s), 6.82 (1H, 
d, J = 7.6Hz), 6.90-6.96 (2H, m) 
Rf H : 0.46 (> )\/<7#M •> l> ij 7jU60F2&</? o d : / ? J - 

10 JU: ft8 = 10 : 1 : 1) 

WJ 130 

C5RS. 6SR. 7SR)-6-a;Ufr:*y/-7- (2-iiJl>#*isJ b*i/-4-J 
■>7x-/P)-2- (N, N-^^^;Ut; y)-5- (3, 4-yfl/>-m->.7x 
v/?p^>tV CI. 2-bl b°Uv?> 
mp:153-156T: 

^#8?fgFAB-MS (m/e, (C2,H 26 N 2 0 8 + H) + £ LT) : 
fh^Elg 507.1767 
MM®. 507.1759 

'H-NMR (300MHz, CD 3 OD, d ppm) : 3.03 (6H, s), 3.19-3.25 (1H, 
m), 3.76 (3H, s), 4.38-4.55 (3H, m), 4.86 (1H, m), 5.89 (2H, 
s), 6.47 (1H, d, J = 2.1Hz), 6.53 (1H, dd, J = 2.1Hz. 8.5Hz), 6.61 
(1H, d, J = 8.9Hz), 6.72 (1H, s), 6.75 (2H, s), 7.03 (1H, d, J = 
8.5Hz), 7.19 (1H, d, J = 8.9Hz) 
Rf1£:0.57 > 'J ij fib GOF^/ ? n n *;UA : > * J - 

to : B®= 5:1:1) 

H»J 131 

(5RS. 6SR, 7SR)-6-*JMMr->-7- (2-ft;UfrC*W h*->-5-|jfH7' 
f-;l/-4-y Y*i/-7 x-;l/) -2-y fr^y $ y-5- (3. 4-^ f- U •> 
7i-;l/) ->^a^>fy [1, 2-b] b°'J^> 
Saft^J129T#fc (5RS, 6SR, 7SR) -6-*;M?*5/-7- (2-*;l/#*S/^ 
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7x-;U) ^u^^fy [1, 2-b] fcT'JS>> (64.1mg, 0.13mmol) Oft 
tt»=yf-;U (lOmD.Stt+K, 7096a«B|fBt*»jft*<pHl-2{C<C**T 
Jn>U il^tt*M-C66l^iaa^Lfco KlSatefifDNaHCOaT+jftlU 
AcOEtTMLfco W$S£Na 2 S0 4 T-f^U *g$£MEzti&t LTffrfcgi 
al^^TLC C/;l/*ttS ->U*y^60/^nn*;U^ : / 9 J = 
10:1) CTflMBSU 7- (2-*;l/***->;» Hr->-5-&=7'f-/l/-4-> M^> 
7x-;lO #©*y*=y^;l/x^f-;U**n*n40mg, 10mg?#fc o -ti 
6 * TFA Id <fc t) fiftlE^f ;l/x * f Mb L „ L fc 0 

mp : 190- 192 1 

fc^JSMB FAB - MS (m/e, (C3oH3 2 N 2 0 8 + H)*iU): 
fUM 549.2237 
ffilJ^lE 549.2253 

'H-NMR (400MHz, CD 3 0D, 6 ppm) : 1.27. (9H, s), 2.95 (3H, s), 3.57 
(1H, t, J = 8.4Hz), 3.84 (3H, s), 4.59 (1H, d, J = 8.4Hz), 4.64 (1H, 
d. J = 16.4Hz), 4.80 (1H, d, J = 16.4Hz), 5.17 (1H, d. J =8.4Hz), 
5.95 (2H, s), 6.62 (1H, s), 6.75-6.84 (4H, m), 7.09 (1H, s), 7.55 
(1H, d, J = 8.8Hz) 

Rf -fit : 0.55 U )V (7 ttSU U ts ?)l 60F 25 </ 9 o n *;U A : / $ J - 
;U : ft$= 10 : 1 : 1) 

mmm 132 

(5RS, 6SR. 7SR)-2-7^ y-6-:fr;U#* v-7- (2-^;U^^->y h^->- 
4-y h^->7x-;l/)-5- (3. 4-y fl/>-m->7i-;H ->?n^>-f 
J CI. 2-bl tf U >>> 

(1) (5RS. 6SR. 7SR)-6-fSH7>*->*;M-C.=.;l/-7- (2-»=7'h^->^ 
jl,tf-)l>/ h^v/-4-^ h*->7x_;U)-5- (3. 4->f !/>^->7i- 
)V) ->^a^>fy CI. 2-bl tf'J v»> N-*-*v K 

yDt|»»=/7 1 ;i'*ffli\ !Qfi0J5O- (6) iH»o^feici»)««L 
fc, (5RS. 6SR, 7SR)-6-»=7h*->*;l/#i;l/-7- (2-^H7'h+->* 
>\,tf-jl,j h + ->-4-^ h + ->7x^)-5- (3, 4-^fl/>^t+y7i- 
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;u) ^d^>t; [l, 2-w t°vj>^m\ mmmi24- cd tmm® 

■%&X\ (5RS, 6SR, 7SR)-6-£=7h*S/*;U#.=.;U-7- (2-#=7>* 
•>#;l/**.x;M h + ->-4_y |. + ->7 1 -;| / )-5- o t 4-^^U>^^- + v 
7l -^) ->*C7^>7V [1, 2-b] tf y N-**-> K*£-J5SLfc. 
(2) (5RS, 6SR. 7SR)-6-tB=:7h*'>*;M-:.=.;u-7- (2-^7- h*->rt 
;U;K— ;M l*ri/-A-t h^v7x— ;U)-2- C(N-^>W;I/) Ov?;l/y 
^ y]-5- (3. 4-^f-l/>^^-^->-7 x ^;U) ^^p^^f-y [1. 2-bl fc° 

(1) "Cntz (5RS, 6SR, 7SR)-6-H=y h + J/*;U**-;l/-7- (2-HH:/ 
h + ->*yi"K-;U> h+->-4-y h + *>7x-;l/)-5-.(3, > 
•>7x-;l/) ->?d^>-tV [1, 2-b] tfUS?> N-**2/ KK#U N-^ 

MJ124- (2) tK«lcac5*^ (5RS, 6SR, 7SR) - 6-^T= y h + i/'ij )V 
**— ;U-7- (2-^£/h + ->*;l/t:-;M l>*->-4-^ h*->7x^)-2- 
[(N-^>V^;U) ^>^7;;]-5- (3, 4-> ^ 1/ >^**->7 x -Jl) i/ 
?u«.yrJ [1. 2-b] trU2?>*»fc. 

(3) C5RS, 6SR, 7SR)-6-%T=y h*->:ft;U*-;l/-7- 

;U#-;M h^.>-4-y h^.> 7l -^)- 2 - ('O'/V JUT 3 7) -5--(3 T 
4-^fi/>-m^7x-;l/) ->?p^l>^y n. 2-bl b"U^> 

(2) -elffc (5RS, 6SR, 7SR)-6-mHy h + >>*;l/^;U-7- (2-ffjH:/ 

>^;UT~y]-5- (3,4-^fU>-mi'7xi;l/) v/^q^>f; [1, 
2-b] t° 'J 5? 50~60psi ©*«Si!StT> 5? * A-J|£J«£-r 
TfG&MIICttU (5RS, 6SR, 7SR)-6-S&H7h*->*7b#r.;U-7- (2-^ 
= 7 h + i/fcyM?— h + ->-4-y h + ->7x-;i')-2- K>-/-f;i/7; 

y)-5- (3, 4-7 7-1/ 7 '>^D^>T-y [1, 2-b] t° U 

(4) (3) T'#fc (5RS, 6SR, 7SR) -6-^H7* h + •> # Jltf—)l>-7- (2-fgH 
yh+i/AM-JM b*->-4-7 h + i/7x^;b)-2- K>7-f^7; 
7)-5- (3, 4-7 f l/>-?t+y7x-;W y7n^>fy [1, 2-b] b°'J 
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^>^M124- (4) £E#®2FfcKJ:DK(£;fc-8\ &miteto£&l&L 
tz 0 

mp:204-206X: 

i*^»tlFAB-MS (m/e, (C»H»N,0. + H) + 1 IX) : 
WHit 479.1454 
479.1458 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 3.70 (1H, t, J = 9.2Hz), 3.77 
(3H, s), 4.55 (1H, d, J = 9.2Hz), 4.61 (1H, d, J = 16.2Hz), 4.78 
(1H, d, J = 16.2Hz), 5.22 (1H, d, J = 9.2Hz), 5.95 (2H, s), 6.54 
(1H, dd, J = 2.2Hz, 8.4Hz), 6.58 (1H, d, J = 2.2Hz), 6.72-6.78 
(3H, m), 6.83 (1H, d, J = 8.4Hz); 7.23 (1H, d, J = 8.3Hz), 7.40 
(1H, d, J = 8.9Hz) 

Rfli!:0.48 UtofftM "> 'J * f & 60F 2S4 /? a a #;t/ A : J ? J- 
iV : m£= 10 : 1 : 1) 

£tT©l£ififfll33~1350fl;^ft{i^ N- (3-<>^;U^+'>^n t°;U)-X 
liN- (2-Oi?W*i/ifA)-^> , /-f $ K-f a 'J gli&fll 

m 133 

C5RS. 6SR. 7SR) -6-*7 ;U*>->-7- (2-^;U^'^y/^ l*is-4-/ 
->7x-;l/)-2- TN- (OW;l/)-3-b Kn^^^ob';^ S yl -5- (3. 
Hfl/>m->7i-^) ^P^f7 ri. 2-bl b°'J^> 

mp : 127- 132 

ft#MtgFAB-MS (m/e, (C»H«NaO,o + Hr t LT) : 
fHlfi 641.2135 
fflfctiL 641.2131 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 1.71-1.89 (2H, m), 3.52 (1H, 
t, J = 9.6Hz), 3.52-3.58 (2H, m), 3.79 (3H, s), 4.00 (2H. t, J = 
6.9Hz), 4.42 (1H, d, J = 16.2Hz), 4.48 (1H, d, J = 9.6Hz), 4.58 
(1H, d. J = 16.2Hz). 4.77 (1H, d, J = 9.6Hz), 5.89 (2H, s). 6.46 
(1H, d, J = 2.3Hz), 6.53 (1H, dd. J = 2.3Hz, 8.4Hz), 6.68 (1H, d, 
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J = 7.9Hz), 6.71-6.75 (3H, m), 7.00 (1H, d, J = 8.4Hz), 7.06 (1H, 
dd; J = 1.4Hz, 7.9Hz), 7.22-7.37 (5H, m) 
Rfffi:0.39 (>;U?£fc§!! > U ts y;U60F»/* u d *Jll> : J ? J - 
*:ft»=30:l:l) 

H»J134 

(5RS, 6SR. 7SR) -6-ft;U*^->-7- (2-i) * 
->7x-;i/)-2- (3-b Fp^->7°o b°;U7S y)-5- C3, 4-jt f-\/> ! J** 
■>.7i-;l/) ->?p^>7V [1. 2-b] fcf'JS?> 

mp : 166-169^C 

fl5#fWB FAB- MS (m/e, (Ca,HaN,0, + H)*i LT) : 
ff-JMS 537.1873 
«lfi 537.1864 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 1.81 (2H, quint, J = 6.3Hz), 
3.39 (2H, t, J = 6.3Hz), 3.60-3.70 (3H, m), 3.78 (3H, s), 4.56 (1H, 
d, J = 9.2Hz), 4.61 (1H, d, J = 13.8Hz).' 4.76 (1H, d, J = 13.8Hz), 
5.20 (1H, d, J = 10.0Hz), 5.96 (2H, s), 6.53-6.57 (2H, m), 6.78- 
6.86 (4H, m), 7.22 (1H, d, J = 8.5Hz), 7.47 (1H, d, J = 8.9Hz) 

Rf ft : 0.33 U frttiM •> U # f^GOFz*/? a n *;l>A : J ? J - 
*> : fttt- 30 : 1 : 1) 

^»J135 

(5RS. 6SR. 7SR) -6-ft^»>*>-7- (2-ft;l/#4-->y h^->-4-> 
->7x-;l/)-2- (2-h Ko^'>xf-;U7 S y)-5- (3. 4-y ^ l/>^^4=--> 
7x-;U) ^p^>fy ri. 2-b] b°'J-^> 

mp : 200 *C (dec.) 

fla-jSMB FAB- MS (m/e, (C27H26N209 + H)*ilt): 
ff-gfil 523.1717 
ffll£1ift 523.1687 

'H-NMR (300MHz, CD 3 OD, S ppm) : 3.35 (2H, t, J = 5.2Hz), 3.43 
(1H, t, J = 9.6Hz), 3.67 (2H, t, J = 5.2Hz), 3.75 (3H, s), 4.48 (1H, 
d, J = 9.6Hz), 4.49 (1H, d, J = 15.8Hz), 4.61 (1H, d, J= 15.8Hz), 
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5.09 (1H, d, J = 9.6Hz), 5.91 (2H, s), 6.51 (1H. dd, J = 2.4Hz, 
8.3Hz), 6.53 (1H, d, J = 2.4Hz), 6.67 (1H, d, J = 8.6Hz), 6.74-6.77 
(3H, m), 7.19 (1H, d, J = 8.3Hz), 7.31 (1H, d, J = 8.6Hz) 
RffflhO.53 (/JWtiM : sVii?)\>mFK</>?vu*)\,i±:t?j-)l 
= 3:1) 

&rF®msm i36~i44©Yfc^«tt, ffl^-r 5 r y y - + -jinmx 

(5RS. 6SR, 7SR)-6-:ft;UfrC*i/-5- (3, 5-v?/ h*->7 x-;U)-7- (4- 
nt->7x-^) y/^a^Vf; n. 2-b] h°'Ji?> 
mp: 212-214 *C 

if #J§?f£ FAB -MS (m/e, <C*HbNO» + H) t iU): 
ffUHI 406.1654 
mfem. 406.1658 

'H-NMR (300MHz. CDC1 3 , 6 ppm) : 3.35 (1H, t, J = 9.5Hz), 3.76 (3H, 
s). 3.77 (6H, s), 4.61 (1H, d, J = 9.5Hz), 4.70 (1H, d, J = 9.5Hz), 
6.40 (3H, s), 6.87 (2H, d, J = 8.7Hz), 7.14 (1H, dd, J = 4.9Hz, 
7.7Hz), 7.16 (2H, d, J = 8.7Hz), 7.35 (1H, td, J = 1.4Hz/ 7.7Hz). 
8.47 (1H, td, J = 1.4Hz, 4.9Hz) 

Rf€:0.33 (y;l/*4fcJR > y *y;U60F^/^ ont^A : > * J -jU 
= 15:1) 

*»0U37 

(5RS..6SR, 7SR) -6-ft;l/*^>-5- (3-7v#*i/-5-/ h^->7^ 
JD-7- (4-^ ^->7x^) ->^P^>f; [1. 2-b] b°'J^> 
mp:205-206 < C 

StfMStiFAB-MS" (m/e, (CaHwNOs + H)* <t LT) : 
tttMt 434.1968 
■SU^ffi 434.1953 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.02 (3H. t, J = 7.2Hz), 1.79 (2H, 
sixt. J = 7.2Hz). 3.37 (1H, t, J = 9.7Hz), 3.77 (3H, s). 3.78 (3H, 
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s), 3.87 (2H, t, J = 7.2Hz), 4.61 (1H, d, J = 9.7Hz). 4.70 (1H, d, 
J = 9.7Hz), 6.40 (3H. s), 6.88 (2H, d, J = 8.4Hz), 7.13 (1H, dd, 
J = 4.9Hz, 7.7Hz), 7.18 (2H, d, J = 8.4Hz), 7.35 C1H, d, J = 7.7Hz), 
8.47 (1H, d, J = 4.9Hz) 
Rf H : 0.42 ;U?ftM > U tifJlGOFz*/? nn^A : / ? J -Jl 
= 10 : 1) 

mmm i38 

(5RS, 6SR, 7SR)-6-*^*'*->-5- C3, 4-^ ^ U > >?^4-v-5-y 
->7x-;U)-7- (4-^ h^->7x-;U) ■>^o^>fy fl. 2-b] h"'Jv?> 
mp : 220 V (dec.) 

H^HtBFAB- MS (m/e, (C 2 4H 21 N0 6 + H) + 1 LT) : 
fUMI 420.1447 
SIM 420.1466 

'H-NMR (300MHz, CDC1 3 , <5ppm) :3.32 (1H, t, J = 9.6Hz), 3.80 (3H, 
s), 3.89 (3H, s), 4.60 (1H, d, J = 9.6Hz), 4.69 (1H, d, J = 9.6Hz), 
5.98 (2H, s), 6.42 (1H, d, J = 1.1Hz), 6.46 (1H, d, J = 1.1Hz), 
6.90 (2H, d, J = 8.6Hz), 7.14 (1H, dd, J = 4.5Hz, 7.4Hz), 7.19 (2H, 
d, J = 8.6Hz), 7.33 (1H, d, J = 7.4Hz). 8.48 (1H, d, J = 4.5Hz) 

Rf H : 0.47 )Vf#Mk -> 'J iiffrmF^/? p n*/l/A : / $ J -)[, 
= 10:1) 

£l»J139 

(5RS, 6SR, 7SR)-6-:ft;l/=K^->-5- (3-^ > V))/** is-4-j ht->7i 
_;U)-7- (4-y h^->7x-;U) ->?p^>^y Cl, 2-b] h°'J^> 
mp:79-80°C 

MfrMBfe FAB- MS (m/e, (CsoH^NOs + H)' <t LT) : 
IWffi 482.1967 
482.1989 

l H-NMR (300MHz, CDC1 3 , <5ppm) :3.22 (1H, t, J = 9.3Hz), 3.75 (3H, 
s), 3.89 (3H, s), 4.55 (1H, d. J = 9.3Hz), 4.71 (1H, d, J = 9.3Hz), 
5.07 (1H, d, J = 13.1Hz), 5.12 (1H, d, J = 13.1Hz), 6.68 (1H, d, 
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J = 1.9Hz), 6.77-6.88 (2H, m), 7.10 (2H, d, J = 8.6Hz). 7.12-7.37 
(9H. m). 8.47 (1H, d, J=4.8Hz) 
Rf1I:0.21 (t)l?W$k ->U*^^60Fw/^nn*;UA : jti?;-Jl 
= 20 : 1) 

mrnmuo 

(5RS. 6SR. 7SR) -6-a;U»*4- 5- (3-b Fa*i/-4-* h^7i- 
;U)-7- (4-> H^->7x-;U) ->^a^>f; [1. 2-b] h°'J^> - 
mp : 127- 129 °C 

mftim FAB - MS (m/e, (C«H,,NO. + HViU): 
m-^-fit 392.1498 
iBIJ^H 392.1520 

■H-NMR (300MHz, CDC1 3 , <5ppm) :3.31 (1H, t, J = 9.8Hz), 3.77 (3H, 
s), 3.89 (3H, s), 4.57 (1H, d, J = 9.8Hz), 4.70 (1H, d, J = 9.8Hz), 
6.77 (1H, dd, J = 2.0Hz, 8.1Hz), 6.80 (1H, d, J = 2.0Hz), 6.84 (1H, 
d, J = 8.1Hz), 6.87 (2H, d, J = 8.8Hz), 7.12 (1H, dd, J = 4.9Hz, 
7.0Hz), 7.16 (2H, d, J = 8.8Hz), 7.30 (1H, td, J = 1.3Hz, 7.0Hz), 
8.45 (1H, td, J = 1.3Hz, 4.9Hz) 

Rf -fit : 0.30 (/JlsfttM i/VijffrSQiFBA/? oo*W : / 9 
= 10:1) 

mmmui 

(5RS. 6SR, 7SR)-5- (4-><> K 'J Jl) -6-rt7Jl/*K*->-7- (4-> K*»> 
7i-A>) ->^o^>f; [1. 2-b]' bT'jy> 
mp : 144- 148 °C 

iS^t^FAB- MS (m/e, (C«H»Nrf), + H)* t LT) : 
fff-JMI 385.1552 
i»J5£flt 385.1540 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 3.51 (1H, t. J = 10.1Hz), 3.79 
(3H, s), 4.75 (1H, d, J = 10.1Hz), 5.04 (1H, d, J = 10.1Hz), 6.12- 
6.18 (1H, m), 6.90-6.96 (3H, m), 7.10 (1H, dd, J = 7.3Hz, 8.1Hz), 
7.16-7.25 (4H, m), 7.30-7.34 (1H, m), 7.36 (1H, dd, J = 1.0Hz, 
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8.1Hz), 8.32-8.36 (1H, m) 
Rf m : 0.42 )\<?%m '> ViJfhQVFz*/? dd^I/A : / ? J -;U 
= 10: 1) 

%W8\ 142 

(5RS. 6SR, 7SR)-5- (6-^ > K 'J ;U) -6-^;U^^->-7- (4-> h*-> 
7x-;U) •/^o^>f; [1. 2-bl tf'J^> 
mp : 128- 134 V 

FAB - MS (m/e, (C^H^Os + H) + 1 b X ) : 
ff-^U! 385.1552 
«1I 385.1570 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 3.27-3.35 (1H, m), 3.79 (3H. 
s), 4.69 (1H, d, J = 9.8Hz), 4.73 (1H, d, J = 9.6Hz), 6.43 (1H, 
dd, J=0.9Hz, 3.2Hz), 6.90 (1H, dd, J = 1.6Hz, 8.1Hz), 6.85-6.96 
(2H, m), 7.15-7.21 (2H, m), 7.22-7.28 (1H, m), 7.22 (1H, d, 
J = 3.2Hz), 7.37-7.43 (1H, m), 7.55 (1H, d, J = 8.1Hz), 8.30-8.34 
(1H, m) 

RfH:0.29 (/frt&M fViifJVQGFvu/fuu*)],^ : t fr J -)\, 
= 10:1) 

mmm 143 

(5RS. 6SR. 7SR) -7- (5->f > KU J\s) )U#*is-5- (3. 4-y * U 
>i?**i/7 ->^n^>f; Cl. 2-bl WJy 

mp :~250 V (dec.) 

i^#j$?|gFAB-MS (m/e, (C 2 4H 18 N 2 0« + H) + i LT) : 
ff-gH 399.1345 
ZHQJ^I 399.1330 

'H-NMR (300MHz, 1? J -;U-d 4 , 5 ppm) : 3.26 (1H, t, J = 9.9Hz), 
4.60 (1H, d, J = 9.9Hz), 4.77 (1H, d, J = 9.9Hz), 5.94 (2H, s), 
6.40 (1H, dd, J = 0.85Hz, 3.1Hz), 6.75 (1H, brs), 6.79 (1H, d, 
J = 7.9Hz), 6.83 (1H, dd, J = 0.8Hz, 7.9Hz). 6.92 (1H, dd, J = 1.7 
Hz, 8.4Hz), 7.21 (1H, d, J = 3.1Hz). 7.27 (1H, dd, J = 4.9Hz, 7.6 
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Hz), 7.36 (1H, d, J =8.4Hz), 7.42 (1H, td. J = 1.4Hz, 7.6Hz). 7.43 
(1H, brs), 8.30 (1H. td. J = 1.4Hz. 4.9Hz) 
RfW. : 0.42 U JU?#M •> 'J tiffrSOF^/? dd*W : J ? J -jl 
= 10:1) 

mrnrn iu 

(5RS, 6SR. 7SR)-7- C4-x h^->7^-;l/) -6-^;l/^->-5- (3. 4- 

l/>v?t^->7x-;l/) ->^n^>f; [1. 2-b] b"Uv?> 
mp : 215-2171C 

mftMU FAB - MS (m/e, (C 24 H 21 N0 5 + H) + 1 LT) : 
ff-#iil 404.1497 
MBM. 404.1519 

•H-NMR (300MHz, CDC1 3 , <5ppm) : 1.39 (3H, t, J = 7.0Hz), 3.30 (1H, 
t. J = 10.0Hz), 4.00 (2H, q, J = 7.0Hz), 4.60 (1H, d, J = 10.0Hz). 
4.69 (1H, d, J = 10.0Hz), 5.96 (1H. d, J = 1.4Hz), 5.97 (1H, d, 
J = 1.4Hz), 6.71 (1H, d, J = 1.2Hz), 6.76 (1H, dd, J = 1.2Hz, 8.2 
Hz), 6.81 (1H, d, J = 8.2Hz), 6.88 (2H, d, J = 8.8Hz), 7.11-7.13 
(1H, m), 7.16 (2H, d, J = 8.8Hz), 7.31 (1H, d, J = 7.6Hz), 8.48 
(1H, d, J = 5.0Hz) 

Rf<H:0.80 (JJUfttM 'syJiffrmY^/tuuKfr^-.ttJ-Jl 
= 10:1) 

Hfj 145 

C5RS. 6SR, 7SR)-7- T2- i ?V <) frj h^-»-4-> h*->7x 
—M -6-fr;l/#^->-5- (3. 4-j<^l/>>?^-^->7x-;U) i/^a^y^y 
[1, 2-b] b"'J i?> 

H»50- (5) X'&K (5RS, 6SR, 7SR)-7- (2-fc Ko + v-4-> 
i/7 *-Jl')-6-%iE.7 )\s#-)l>-5- (3, Hfl/^W^!- 

;U) ->^n^>-ry [1. 2-b] h° 'J i? >£tf4-? n □ y 1- h ij 

i ?v-)\>zm^ ^M5o- (6) tmrn^m^ <t q&j&l^n- hj 

^E/f^xxf/H^L, 4N HC\- ~J 5 Z. tX\ £ 
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mp : 172- 175 °C 

ffi#8?fb FAB- MS (m/e, (Cz,U^N,0, + H) * t L X ) : 
«ti 486.1665 
«B£IS 486.1678 

s 'H-NMR (300MHz, CD.OD. <5 ppm) : 3.59 (1H, t, J = 10.3Hz), 3.86 

(3H, s), 4.70 (1H. d, J = 10.3Hz), 4.98 (1H, d, J = 11.9Hz), 5.14 
(1H, d, J = 10.3Hz), 5.23 (1H, d, J = 11.9Hz), 5.98-6.03 (2H, m), 
6.18 (1H, brs), 6.65 (1H, dd, J = 1.6Hz, 7.9Hz), 6.73 (1H, dd, 
J = 2.3Hz, 8.4Hz), 6.84 (1H, d, J = 7.9Hz), 6.85 (1H, d, J = 2.3Hz), 
io 7.35 (1H, d, J = 8.4Hz), 7.50 (1H, brs), 7.80 (1H, dd, J = 5.7Hz, 

7.6Hz). 7.88 (1H, d, J = 7.6Hz), 8.55 (1H, d, J = 5.7Hz), 8.96 (1H, 
brs) 

kit ommm U6 R^unD^^mit, 0-7*0^-7-^07^ vy*m 
15 umm 146 

(5RS, 6SR. 7SR)-7- [2- (2-^^7-4. 5-?b KD7'Jm-»-4- 
y h^->7a-;H-6-^^->-5- (3. 4->fU>^->7x-;l/) •> 
^n^>f; [1. 2-bl (v?7^fi/t7-Q--fr) 
mp : 172- 175 °C 
20 AB4MPMBFAB-MS (m/e. (C^H^NOa + H) + 1 LT) : 

trJtffi 490.1502 
ffll^flt 490.1499 

'H-NMR (300MHz, 7-fer Y >-d 6 , <5 ppm) : 1.80-1.96 (1H, m), 2.48- 
2.60 (1H, m), 3.61 (1H, t, J = 10.2Hz), 3.80 (3H, s), 4.18-4.30 

25 (2H. m), 4.63 (1H, d, J = 10.2Hz), 4.87 (1H, d, J = 10.2Hz). 5.19 

(1H, t. J = 8.3Hz), 6.00 (2H, s), 6.60 (1H, dd, J = 2.4Hz, 8.4Hz), 
6.83 (1H, d, J = 8.0Hz), 6.84 (1H, d, J = 2.4Hz), 6.90 (1H, dd, 
J = 1.7Hz, 8.0Hz), 6.93 (1H, d, J = 1.7Hz), 7.20 (1H, d, J = 8.4Hz), 
7.33 (1H, dd, J = 5.0Hz, 7.6Hz), 7.43 (1H, td, J = 1.4Hz, 7.6Hz), 

so 8.42 (1H, td, J = 1.4Hz, 5.0Hz) 
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RflS : 0.34 JlfttM -> 'J iifhWF™/? doWA \*9 J-to 
= 10 : 1) 

£g£0J 147 

(5RS. 6SR, 7SR)-7- [2- (2-^^7-4, 5-i?b Ko7'JW-»-4- 
> h4-->7x-;Ul-6-ft;t/*"*->-5- (3, 4-^ ^b>^/f-^i/7x-;l/) -> 
^o^>f-y n, 2-bl b 0 'Jv?> (v?7XfUt7-g)i^) 

mp:170-1731C 

flS#j»t6FAB-MS (m/e, (C27H23NO B + H)* t LT) : 
ttJWI 490.1502 
ffltitlft 490.1500 

'H-NMR (300MHz, 7* h >-d 6 , 6 ppm) : 2.24-2.39 (1H, m), 2.81- 
2.92 (1H, m), 3.50 (1H, t, J = 10.2Hz), 3.79 (3H, s), 4.29-4.42 
(2H, m). 4.67 (1H, d, J = 10.2Hz), 5.01 (1H, d, J = 10.2Hz), 5.21 
(1H, t, J = 7.9Hz), 6.01 (2H, s), 6.57 ,(1H, dd, J = 2.4Hz, 8.4Hz), 
6.79-6.87 (4H, m), 7.18 (1H, d, J = 8.4Hz), 7.39 (1H, dd, J = 5.2 
Hz, 7.7Hz), 7.54 (1H, td, J = 1.3Hz, 7.7Hz), 8.43 (1H, td, J = 1.3 
Hz, 5.2Hz) 

Rf € : 0.36 U 'J ft J fJ\'60Fzn/? nn*H : / * J -;U 

= 10: 1) 

wr^'mm 148^^ 149 ®<t£m±, sat zmm ubrv u7 oit 

toil U MikftfflirZ -1 £ <0&$,Ltz o 

mmm us 

(5RS, 6SR, 7SR) -6-ft;U^* ->-7- [2- (l-ft ;U#*->-3-k Kn4-> 
/nt^-»-4-> ^->7x-^]-5- (3. 4-y ^U>^^-^'>7x-;l/) 
•>^p^>fy CI. 2-b] h°'J^> (^7Xf i/tv-C^) 
S#M£FAB-MS (m/e, (C^H^m + H)*£ LT) : 
H"#1B 508.1608 
508.1613 

Rf ffi : 0.26 U frtttm: > D ^y^60F 25 4/^ n n *;UA : ^ * y - 
;U : ftK= 10 : 1 : 1) 
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mmm 149 

(5RS. 6SR. 7SR^-fi-* ;Ufr:*S/-7- T2- (l-*;l/*-*S/-3-h Kot-> 
7*o»S*»»-4-;t h#i/ 7x-;H-5- (3, 4-/ f-U>^^4-->7 *-;U) 

•>^ p ^>r; n. 2-bi bru^> (i?77Ti/t7-cffidn 

i^#fl?t£FAB-MS (m/e, (C^HasNOg + H) + 1 LT) : 
if-JMS 508.1608 
«lJ5£jfi 508.1602 

RfH: 0.25 {JJltftm •> y *y;U60F«/* dd^AA : * y - 
;U : Bl®= 10 : 1 : 1) 

150 

(5RS, 6SR. 7SR)-7- (2-74? h*->y f-jUiiJltf-jl/ h*i,-4-* s 
t->7x^ l/)-6-^Wi/-5- (3. Hfb>mi/7x-;l/) 

^>tv n. 2-bi fc o u 

CD (5RS, 6SR. 7SR)-7- T )U* h*->-4-y h4 . 

■> 7 1 - - 6-iE7 ^ •> ^ t:-;l/-5- (3. 4-y- 7- U >-^^-^->7 x .=.' 
;u) ■>^<>fy n. 2-bi b°'Ji?> 

*Sfi«50- (5) TWfc (5RS, 6SR, 7SR)-7- (2-h Kd*->-4-> h*. 
•> 7 x - ;U) - 6-^H7* h + •> ij 5- (3, 4- /• * Is > 5? * * $/ 7 x ^ 

;U) S/^rfO-ry [1, 2-b] h°'Ji?> (98.0mg, 0.212mmol) i^»-b-> 
7 A (79.5mg) CDDMF (2ml) «&<fK, XlttSEtto^ Wifr I X 
hU - (Biochemistry) N ^16^ ft 1964H-H1970H (1977 #) #JH] 
"KJ:t>HSSLfc5?7V\*f-;U7n*yf-y|/$r h > (43mg) ©DMF (1ml) $ 
^O'CTJO^.. £^*0X>~£££T12l$|im#L*:. SraiCl0%^- 
x>$£j(jDx. N AcOEtTtttaUfco W«l*fa»NaCl-Ci5fe»as Na 2 S0 4 T 

60F25,/^+^> : ffilxf;^ 2 : 3) trTfifSUU (5RS, 6SR, 7SR) -7- 

->#;l/*^.;l>-5- (3, 4-y fl/>Wy7x^) y^D^>fy [1, 2- 
b] b" V (64.4mg) &fttz 0 

(2) (1) -rftfc (5RS, 6SR, 7SR) -7- (2-^7 , /^MW-W 
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•>-4-y h + •> 7 i - 6-IE/ h + •>* 5- (3, 4-yfl/>v? 

*+->7x-;U) ^n^>f; [1. 2-b] h°'J> 5 > (13.5mg, 0.0249 
mmol) ®mm (2.5ml) ffijfitt* 110°CT30^1inM^ Lfc 0 
ffiti^B U WSt&ffESL TLC •> U *y;l/60F aM /^+*> : 51 

9xf;l/=l:2) Tf&SiU (5RS. 6SR, 7SR)-7- (2-7 -fe h*->y^;l/* 
;U*^;M h + ->-4-y h + x-^-B-IHT* h + ->*^-A-5- (3. 
Hfl/>m'>7x-;W ->^n^>xy [1. 2-b] try S?>-(8.6mg) 
*&fc„ C10xx-r^*4Nig»-^+-y->4!ia"t-*^iK«fc»)> SS^b 

mp : 80-84 °C 

S#fl¥fE FAB-MS (m/e. (CaHasNO. + H) + <!: LT) : 
ff-JMS 520.1608 
520.1640 

•H-NMR (300MHz, 74? h >-d 6 , 5 ppm) : 2.08 (3H, s), 3.46 (1H, t, 
J = 10.1Hz), 3.79 (3H, s), 4.64 (1H, d, J = 10.1Hz); 4.65 (1H, d, 
J = 16.6Hz), 4.80 (1H, d, J = 16.6Hz), 4.84 (2H, s), 4.97 (1H, d, 
J = 10.1Hz), 5.99 (1H, d, J = 1.5Hz), 6.00 (1H, d, J = 1.5Hz), 6.56- 
6.59 (2H, m). 6.81-6.87 (3H, m). 7.14 (1H, d, J = 8.8Hz), 7.17 
(1H, dd, J = 4.9Hz, 7.6Hz). 7.30 (1H, td, J = 1.3Hz, 7.6Hz), 8.35 
(1H, td, J = 1.3Hz, 4.9Hz) 

Rfifi:0.55 (JJl<9tiM f 'J ay/U60F«/? o o *;bA : > * J -;U 
= 10:1) 

KY^^m\ 151X1^ 152 ©-fb^ii^ mmwrn trnmoum^ «t *> ^ 

btZ 0 

mum 151 

(5RS. 6SR. 7SR)-2-4V?a\£fr7ZS-6-1jJi'$*-i/-5- (3, 4->f 
l/>v?tt->7x-;l/)-7- (4-> ht->7x-;b) ->^P^>f; [1. 2- 
bl h° y *J > 

mp : 100- 101 V 

S5#J!?f&FAB-MS (m/e, (CaH^Q, + H)" t LT) : 
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ff-jffS 447.1919 
aiJygli 447.1927 

'H-NMR (300MHz, CDCla, 6 ppm) : 1.17 (3H, d, J = 6.3Hz), 1.20 (3H, 
d, J = 6.3Hz), 3.03 (1H, t, J = 8.6Hz), 3.64 (1H, sept, J = 6.3Hz), 
s 3.70 (3H, s), 4.40 (1H, d, J = 8.6Hz), 4.59 (1H, d, J = 8.6Hz), 

4.62 (1H, brs), 5.93 (2H, ABq, J = 1.4Hz, Av= 2.3Hz), 6.28 (1H, 
d, J = 8.4Hz), 6.717 (1H, d, J = 6.1Hz), 6.723 (1H, d, J = 6.1Hz), 
6.74 (1H, s), 6.82 (2H, d, J = 8.6Hz), 7.14 (1H, d, J = 8.4Hz), 
7.17 (2H, d, J = 8.6Hz) 
10 Rflfi : 0.30 (>;U^ttU •> 'J ft? frM?**/ 2 o u*;l/A : > * J -;u 

= 20 : 1) 

mum 152 

6-^7;U,i-:^i/-5- (3. 4-^»l/>^->7x-^)-7- (4-/ Y^-j/y ^ 
-;U) ->?p><>*-l. 2-^xy [l, 2-bl h°'J V >%^6-a;U»'*->-5- 
15 (3. 4-^l/>-?t^->7x-^)-7- (4-^ h^->7x-;l/) ->?n^>*- 
1. 2-i^xy f2. 1-b] fc c 'J^> (1:2*1^) 

FAB - MS (m/e, (C^H^Os + H) * t b T) : 
ff-g€ 445.1763 
ftlJJtH 445.1746 

20 'H-NMR (300MHz, CDCU, 6 ppm) : 1.17 (3H, d, J = 6.5Hz), 1.19 (3H, 

d, J = 6.5Hz), 3.72 (1H, sept, J = 6.5Hz), 3.76 + 3.86 (3H, s x 2), 
4.62 + 5.08 (1H, brs x 2), 4.79 + 5.90 (1H, s x 2), 6.02 (2H, s), 
6.22 + 6.26 (1H, d x 2, J = 8.7Hz, J = 8.6Hz), 6.79 (2H, ddd, J = 
0.8Hz, 2.1Hz, 8.8Hz), 6.91 (1H, d, J = 8.6Hz), 6.98 (1H, dd, J = 
25 2.0Hz, 8.6Hz), 6.99 (1H, d, J = 2.0Hz), 7.09 (2H, ddd, J = 0.8Hz, 

2.1Hz, 8.8Hz), 7.35 + 7.70 (1H, d x 2, J = 8.7Hz, J = 8.6Hz) 
Rf€:0.36, 0.33 (J Jl<?$i$t *> U Jj 7 JlsQOFzs*/ ? notwl/A : J? 
y-;U=20:l) 

mmm 153 

30 (5RS. 6SR. 7SR)-6-^;U^4">-2. 7-v^ -f ;U-5- (3. 4-/*\syyjt 
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*->7x-;l0-7- (4-y h^->7x-;u) ->^a^>xy CI. 2-b] hTU? 

*)£-J5RLfco 

mp : 226- 227 

H£JRt&FAB-MS (m/e, (C25H23NO5 + H) + <h LT) : 
ffftfg 418.1654 
418.1652 

'H-NMR (300MHz, CDC1 3 + CD 3 0D, tfppm) : 1.66 (3H, s), 2.49 (3H, 
s), 3.40 (1H. d, J = 10.3Hz), 3.81 (3H, s), 4.73 (1H, d, J = 10.3 
Hz), 5.95 (2H, s), 6.72 (1H, s), 6.73-6.90 (2H, m), 6.89 (2H, 
d, J = 8.4Hz). 7.06 (1H, d, J = 6.3Hz), 7.22 (2H, d, J = 8.4Hz), 
7.31 (1H, d, J = 6.3Hz) 

RfH:0.54 (jiJUfftM ->>) J3 / fJ\'60F 2a </?uv*J\'J* : > 5 J -to 
= 10 : 1) 

C5RS. 6SR. 7SR)-6-a;U**'>-2-fc°P U vV-5- (3. 4-> fl/>^ 

4-->7x-;u)-7- (4-> h^->7i-;i/) ->^n^>fy n. 2-b] tf'js; 
>. 

H»J 83 <t iiO^i: «fc t> L/Co 

if #8?f £ FAB- MS (m/e, (ChHbNjO. + H) + 1 L T) : 

ffffffi 459.1920 

SlJ^iS 459.1910 

'H-NMR (300MHz, CDCU, <5 ppm) : 1.84-2.03 (4H, m), 3.15 (1H, 
dd, J = 8.6Hz, 9.6Hz), 3.28-3.44 (4H, m), 3.80 (3H, s), 4.49 (1H, 
d, J =8.6Hz), 4.62 (1H. d. J = 9.6Hz), 5.95 (2H, ABq, J = 1.4Hz, 
A v =3.3Hz), 6.20 (1H, d, J = 8.6Hz), 6.72 (1H, s), 6.76 (2H, 
s), 6.86 (2H, d, J = 8.7Hz), 7.05 (1H, d, J = 8.6Hz), 7.24 (2H, 
d, J = 8.7Hz) 

Rf 4£ : 0.40 fr9#M > "J Jj ffrWYz*/? o a : / ? J -j), 
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= 10:1) 

mmm 155 

(5RS, 6SR. 7SR)-6-ft;b;K*->-7- (2. 3->>b Ka-5-^>'/77- 
;U)-5- (3. 4-^ ^l/>v?^-^->7 ->?o^>t-/ [1, 2-bl fc 0| J 

£ifcKtfe0:£& 0>-t?->;* (Synthesis). ^950H-H952H (1988^) 
#8B] ICJ:0lii^b^2, 3-5? t KB-5-K>>/77-^^->^yo; 
K*/BC^ ^»J144<b^©^T-^L^ 0 
mp : 235- 237 X 

»^»ffiFAB-MS (m/e, (C»H„N0 8 + H) + £ UT) : 
W-JMS 402.1341 
»fil 402.1325 

•H-NMR (300MHz, DMSO-d* 5 ppm) : 3.08-3.21 (3H, m), 4.42-4.56 
(4H, m). 6.01 (2H, s), 6.65-7.25 (8H, m), 8.33 (1H, d, J = 3.6Hz), 
12.39 (1H, brs) 

Rf £[ : 0.41 U -> U ii f JVSGF^/ ? n d*;UA : t ? J -;U 

= 10:1) 

•H»J156 

(5RS, 6SR, 7SR) -6-*;M5*->-7- [2- (2-b Fn^->x ht-»-4- 
> h^->7i-M-2- (3-b Fo^->7°a b°;Uy ; y)-5- (3, 4-/f l/> 
■^t->7i-;l/) '>»o^>y-y Cl. 2-b] fcT'J^> 
(1) (5RS. 6SR. 7SR) -6-^=7 Y*i/ij)V#—)\^l- [2- (2-^>v?;M- 
*»>x h4-'»-4-> ^->7i-^1-5- (3. 4-y ^b>-^4-->7a:-;l/) 

•>^n^>f; n. 2-bi tf»jy> 

^&£0>J5O- (5) T'f#£ (5RS, 6SR, 7SR)-7- (2-t Ko + ->-4-y 
■>7 1 -;l/)-6-iE7'l- + ->*^t-;i'-5- (3, l/>-m->7i- 
;U) y^n'^f; [1, 2-b] h° U v*>K*f U DMF*fitS&H? A##T\ 
2-^>^;U3f+i/^f-;uyn = K*KlS3li\ (5RS, 6SR, 7SR) -6-^^ 
h + ->*;l/jJ?— ;b-7- [2- (2-^>W+->x|<+-»-4^ h*'>7x^. 
;l/]-5- (3, 4-^fl/>i?t + ->7x^) y7o^>f; [1, 2-b] b° >J 
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(2) (1) Ti#fc (5RS, 6SR, 7SR) -6-^57 ->*;I/jK.=.;1/-7- [2- (2- 
^C>v?;l/3t- + i/ji h + ^)-4-^ h + y7x-;b]-5- (3, 4-^ f-l/>i?* + 
•>7i-;U) v/?o^>tV [1, 2-b] tf'J i?>SCf'N- O-O-^U^+i/ 
7n h°;U) -<>X>r ? K-Ol'* o U K*JBl\ ^SfiW124- (1). (2) SO* (4) 

mp : 168- 173 t 

H#»f6FAB-MS (m/e. (CHaoN,0. + H) + iLT): 
ftM 523.2080 
«H 523.2084 

'H-NMR (300MHz, CD 3 0D, <5 ppm) : 1.70 (2H, quint, J = 6.2Hz), 
3.07 (1H, t, J = 8.7Hz), 3.20-3.37 (2H, m), 3.55 (2H, t, J = 5.0Hz), 
3.65-3.80 (2H, m), 3.76 (3H, s), 3.91 (1H. td, J = 5.0Hz, 10.0Hz), 
4.06 (1H, td, J = 5.0Hz, 10.0Hz), 4.40 (1H, d, J = 8.7Hz), 4.83 
(1H, d, J =8.7Hz), 5.88 (2H, s), 6.37 (1H, dd, J = 0.9Hz, 8.5Hz). 
6.48 (1H, dd, J = 2.4Hz, 8.3Hz), 6.53 (1H, d. J = 2.4Hz), 6.70-6.78 
(3H, m), 6.98 (1H, d, J = 8.3Hz), 7.05 (1H, d, J = 8.5Hz) 

Rfffi:0.32 U*Jr#M r sViirfr60F at /yuv*j],& : *9J-fr 
= 10:1) 

gBfcfll57 

(5RS, 6SR, 7SR) -6-*;l/aMr->-7- C2- (2-b Fp^vx -4- 
y h^->7x-;b]-2- (N-yf-;U-3-b Kp^->^p^7; y)-5- (3. 
4-yfl/>-^t->7x-;l/) -> ? n ^ > x y CI, 2-b] b"'J^> 

IKIWJ156©£]fc4MHf*fc#U HWJ127- (2) i[^iOMtN-yf 
WfcU JSTFfi»J156- (2) i^io^tiS^^Mlfco 

mp : 92-95 t € 

H#8?f & FAB - MS (m/e, (CaHaNjO. + H)* t LT) : 
ff-JMS 537.2237 
8ll£{& 537.2223 

•H-NMR (300MHz, CD 3 OD, <5 ppm) : 1.55-1.78 (2H, m), 2.95 (3H, 
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s), 3.13 (1H, t, J = 9.2Hz), 3.33-3.47 C3H, m), 3.60-3.72 (1H, 
m). 3.67 (2H, t, J = 5.1Hz), 3.78 (3H, s), 3.86 (1H, td, J = 5.1Hz, 
10.1Hz), 4.08 (1H, td, J = 5.1Hz, 10.1Hz), 4.40 (1H, d, J = 9.2Hz), 
4.78 (1H, d, J = 9.2Hz), 5.91 (2H, s), 6.49 (1H, dd. J = 1.0Hz, 
8.7Hz), 6.50 (1H, dd, J = 2.4Hz, 8.4Hz), 6.55 (1H, d, J = 2.4Hz), 
6.72-6.77 (3H, m), 7.01 (1H, d, J = 8.4Hz), 7.10 (1H, dd, J = 0.9 
Hz, 8.7Hz) 

Rf.fi : 0.40 (/• JlsfttM •> U *^U60Fw/^ op^A : / ? J -jU 
= 10:1) 

(5RS, 6SR, 7SR)-6-^;i/^^->-2-->^nyab°;U7; 7-5- (3. 4-/ 
fl/>-m->7i-^)-7- (4-^ ht->7x-^) ->^o^>^y ri. 2- 
b] h°U 'J> 

mmrnss tmm<D^mz «k ^ l . 

rap : 136- 138.5 °C 

J&MMBFAB-MS (m/e. ((^H^Os + H) + 1 LX) : 
ffWffi 445.1763 
ftO^fig 445.1754 

•H-NMR (300MHz, CDC1 3 , 6 ppm) : 0.48-0.56 (2H, m), 0.68-0.76 
(2H, m), 2.37-2.46 (1H, m), 2.95 (1H, t, J = 8.3Hz), 3.63 (3H, 
s), 4.32 (1H, d, J = 8.3Hz), 4.59 (1H, d, J = 8.3Hz), 5.93 (2H. 
ABq, J = 1.5Hz, Ai/ = 2.1Hz), 6.65-6.82 (4H, m), 6.77 (2H, d, 
J = 8.7Hz), 7.12 (2H, d, J = 8.7Hz), 7.22 (1H, dd, J = 0.9Hz. 8.5 
Hz) 

Rf m : 0.22 U v U *^";l/60F 2 54/^ nn*AA : 7 ? J 

= 30:1) 

159 

(5RS, 6SR, 7SR)-6-ft;l^4^>-2- (N-> f-;U^f v^p tf;i/y $ y)-5- 
(3, 4-yf-l/>^t^r->7x-;l/)-7- (4-7 ^->7i-;l/) ->?a^>f- 
y [1. 2-bl fcf U S?> 
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mp : 94-96^C 

TK&mft FAB - MS (m/e, (C»H»N,0. + H) + <b LT) : 
tt-gft 461.2078 
Z»J£H 461.2078 

.'H-NMR (300MHz. CDC1 3 , <5 ppm) : 1.05 (3H, d, J = 6.7Hz), 1.11 (3H, 
d, J = 6.7Hz), 2.77 (3H, s), 3.14 (1H, t, J = 9.2Hz), 3.81 (3H, s), 
4.48 (1H. d, J = 9.2Hz), 4.60 (1H, d, J = 9.2Hz), 4.69 (1H, sept, 
J = 6.7Hz), 5.94 (1H, d, J = 1.4Hz), 5.95 (1H. d, J = 1.4Hz), 6.34 
. (1H, d, J = 8.6Hz), 6.71-6.76 (3H, m), 6.86 (2H, d, J = 8.8Hz), 

7.06 (1H, d, J = 8.6Hz), 7.23 (2H, d, J = 8.8Hz) 
Rfft:0.14 {*)V9$M ■->U*y;U60Fw/^no*;UA : J 9J-)i< 
= 30:1) 

«#J160 

(5RS, 6SR, 7SR) -6-Jj Jl>tf*i/-2- (N-y u-fu h";bT = J ) - 

5- (3. 4-yfl/>v?tty7x-;t>)-7- (4-y h4->7x-;P) >?p^ 
>fy Cl. 2-bl h°U 

fttMij 159 1 mmv-fi&K &*)'a$L btzo 

mp : 94-98t 

flfcMM&FAB-MS (m/e, (C»H»NA + H) + £ LT) : 
ft"&€ 459.1920 
459.1934 

'H-NMR (300MHz, CDC1 3 , 6 ppm) : 0.53-0.70 (2H, m), 0.70-0.90 
(2H, m), 2.38-2.47 (1H, m), 2.99 (3H, s), 3.17 (1H, dd, J = 8.9 
Hz, 9.5Hz), 3.80 (3H, s), 4.49 (1H, d, J = 8.9Hz), 4.61 (1H, d, 
J = 9.5Hz). 5.94 (2H. ABq, J = 1.5Hz, A v = 2.6Hz), 6.72 (1H, d, 
J = l.lHz), 6.764 (1H, d, J = l.lHz), 6.766 (1H, s), 6.83 (1H, dd, 
J = 0.9Hz, 8.6Hz), 6.86 (2H. d, J = 8.7Hz), 7.09 (1H, dd, J = 0.9 
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Hz, 8.6Hz), 7.22 (2H, d, J = 8.7Hz) 
RfH:0.32 Ufrftm *>y#y^60F»/*pn*;l/A : t?J-)\, 
= 30 : 1) 

(5RS, 6SR. 7SR) -2-^=f-)i>T i J -*-ii)Vtf [2- (2-ft;U#* 

•>xf-;i/)-4-y h^->7x-;H-5- (3. 4->»U>-WS/7x-;l/) -> 
? a^>fV [1, 2-bl b°'J y> 

^»J100- (1) T'&tz (5RS, 6SR, 7SR) -6-^H7* h #•=.;!/- 
5- (3, 4-^l/>m->7x-;b)-7- [2- (2-y i^>£;l/#.^xf- 
A)-4-^ 1>*->7x^] ->?o^>f; [1. 2-b] t°u y>*jg^ x Hife 
124- (1), (2) (4) i^*©3ErSTMfb^»*^Lfco 
mp : 225- 228 °C 

EKMfftl FAB- MS (m/e, (CaHaNjO, + H) + 1 L T ) : 
smW. 505.1975 
mfcti. 505.1985 

'H-NMR (300MHz, DMSO-d* 6 ppm) : 0.99 (3H, t, J = 7.2Hz), 2.35- 
3.43 (6H, m), 2.99 (1H, t, J = 8.9Hz), 3.71 (3H, s), 4.32 (1H, 
d, J = 8.9Hz), 4.61 (1H, d, J = 8.9Hz), 6.00 (2H, s), 6.22 (1H, 
d, J = 8.3Hz). 6.35 (1H, t, J = 5.6Hz), 6.68-7.02 (7H, m), 12.22 
(2H, brs) 

Rf It : 0.50 U frttiM is U ti ? JU GOF**/ ? u a : t ? J - 

h : m&= 10 : 1 : 1) 

$mm 162 

(5RS, 6SR, 7SR)-6-^7;l/t^i/-7- T2- (2-ji)ltf*i/-2-zfw<—)V)- 

4- y h*->7x-;U] -2-7°o t'JlTi y-5- (3. l/>-^->7x 
-JU) y^p^>f; CI. 2-b] tfus?> 

$I»J102- (1) (5RS, 6SR, 7SR) -6-#=7* h + 

5- (3, 4-^fL/>i?t+^7x-W-7- [2- (2-/ h*->*;l/iJ?-;U^n 
^-/b)-4-> F + ->7x-;b] v/^n^^fy [1, 2-b] tfiJi>>©2-7' 
d^jl;M££^1\ 3t%0J124- (1), (2) RZF (3) £ mm<D^mz J: 9 $ 
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mp : 144- 148 °C 

iU#JI?f&FAB-MS (m/e, (CaoHaoNaOT + H)* t LT) : 
tftMg 531.2131 
531.2112 

'H-NMR (300MHz, CD 3 0D, 6 ppm) : 0.91 (3H. t, J = 7.3Hz), 1.56 
(2H, sext, J = 7.3Hz), 3.06-3.19 (3H, m). 3.44-3.94 (2H, m), 3.74 
(3H, s), 4.42 (1H, d. J = 8.6Hz), 4.85 (1H, m), 5.44 (1H, brs), 
5.92 (2H, s), 6.14 (1H, brs), 6.46 (1H, d, J = 8.4Hz), 6.73-6.80 
(5H, m), 6.99 (1H, d, J = 7.9Hz), 7.16 (1H, d, J = 8.6Hz) 
RfiS:0.28 (>;U^1±gl •> U IjffrSQF^/? pd*;^ : *9 J- 

: ft»= 20 : 1 : 1) 
£lT©££ififll 163£tf 164©>ffc£-$M;U ^»J162T#^ (5RS, 6SR, 
7SR) -6-#;l/#*->-7- [2- (2-^;U**+'>-2-^P^-^) -4-> K*-> 
7x-;l/]-2-/nt>7; y-5- (3, 4-,* f- U > ->7 x-;U) ->^a 
^>f; [1. 2-b] t°'J S?>*^'5yC/A-||JC«koT*3fSSllD-r S-irKJ: 

HJfcflJ 163 

(5RS. 6SR. 7SR) -6-ft ;t/»** ->-7- T2- (2-;ft W->^a tf;U) -4- 
t ^->7x-;Pl -2-7 p ob a ;l/7 * y-5- (3. 4-^fl/>m^7x- 
;U) ->^o^>f; [1. 2-b] g'JS?> (v?7Xf . 

mp : 138- 140 °C 

flftMStB FAB - MS (m/e, (C«H*N,07 + H)*i LT) : 
fttMt 533.2288 
8N£ffi 533.2281 

'H-NMR (300MHz, CD 3 OD, 5 ppm) : 0.91 (3H, t, J = 7.3Hz), 1.22 
(3H, d, J = 6.0Hz), 1.55 (2H. sext, J = 7.3Hz), 2.77-2.92 (2H, 
m), 3.05-3.11 (1H. m), 3.13 (2H, t, J = 7.3Hz), 3.15 (1H, t, J = 
9.1Hz), 3.75 (3H, s), 4.44 (1H, d, J = 9.1Hz). 4.86 (1H, t. J = 9.1 
Hz), 5.93 (2H. s), 6.48 (1H, d, J = 8.6Hz), 6.73-6.80 (5H, m), 
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6.96 (1H, d, J = 8.5Hz), 7.18 (1H, d, J = 8.6Hz) 
Rftt: 0.50 UJUJr&M > ] ) ii ffr 60Fx</ ? a o *;U A : / ? J - 
)l : gj-$=20 : 1 : 1) 

mmm 164 

(5RS. 6SR. 7SR)-fi-* ;M?*S/-7- [2- (2-rt '>7°n b 0 ;U) -4- 
^ h*y/7x~;l/1 -2-7 a p fcf;l/7^ y-5- (3. 4-y»l/>^S/7x- 

;u) ->^p^>f; n. 2-bl tfus?> (g7xfi/t7"Oi^ 
mp:_93-96^C 

i^#$f £ FAB- MS (m/e, (C»H«N,0, + H) + 1 L T) : 
ffJMS 533.2288 
533.2314 

'H-NMR (300MHz, CD 3 OD, 6 ppm) : 0.91 (3H, t, J = 7.3Hz), 1.33 
(3H, d, J = 8.6Hz), 1.48 (2H, sext, J = 7.3Hz), 2.56-2.70 (1H, . 
m), 2.74-2.90 (1H, m), 3.05-3.20 (4H, m), 3.75 (3H, s), 4.44 (1H, 
d, J = 8.9Hz), 4.75-4.95 (1H, m), 5.92 (2H, s), 6.46 (1H, d, J = 
8.9Hz). 6.74-6.78 (5H, m), 6.93 (1H, d, J = 7.6Hz), 7.16 (1H, 
d, J = 8.6Hz) 

Rfffi:0.35 OJl^ifcS! •> 'J *y;U60Fw/^ nn^i : J 9 J - 
to : ftfi*= 20 : 1 : 1) 

mmm i65 

(5RS. 6SR, 7SR)-6-a;l/frC**>-7- [2- <2-j] vi \*)V) -4- 
y h^->7x-;i/1 -5- (3. 4-yf[/>^t->7x-^) y^o^T y 
[1, 2-bl hTUv?> (v?77fl/t7-Oi^ 

^WJ102- (2) (5RS, 6SR, 7SR) -6-^H7* b^ri/tjfUtf—jb- 

5- (3, 4->fl/>^+i/7x-;P)-7- [2- (2-y F + y*;kt:-^7°n 
fcT;u)-4-> ^•>7x-;i'] y^D^>f; [l, 2-b] (Vtzy- 

*Jfim<>2- (3) &CH03©#fcT»ft:'£&* 

mp : 125- 127 V 

ffi3#WBFAB-MS (m/e. (CHbNOt + H)* ir LT) : 
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ff-#jg 476.1709 
W\%m 476.1719 

'H-NMR (300MHz, CDC1 3 , <5ppm) : 1.14 (3H, d, J = 6.9Hz). 2.60 (1H, 
dd, J = 9.3Hz, 12.7Hz), 2.75-2.90 (1H, m), 3.18-3.26 (2H, m), 
3.76 (3H, s), 4.64 (1H, d, J = 9.5Hz), 5.03 (1H, d, J = 9.5Hz), 
5.95 (1H, d, J = 1.4Hz), 5.96 (1H, d, J = 1.4Hz), 6.69-6.88 (6H, 
m), 7.15 (1H, dd, J = 4.9Hz, 7.8Hz), 7.35 (1H, d, J = 7.8Hz) f 8.44 
(1H, d, J = 4.9Hz) 

Rf fg : 0.40 U ;U?*tSU •> U JjfJlGQF^/? n a *;t/A : J ? J - 
to : WSt= 10 : 1 : 1) 

mm 166 

(5RS. 6SR, 7SR)-6-ft;l/*"*->-5- (3. 4->f l/>-^^->7x-Jl/)- 
7- T2- (3-^ b"^) -4-y h*->7x-;l/| ^^n^Vf; [1, 

2-b] fc°U i?> 

3-> h*->7*u^>-W;l/hy 7*f-;U"r*"*JB^ ^&&0>J113 tmWt<D 
mp : 78- 82^ 

MftMit FAB- MS (m/e, (C^NOs + H) + 1 L T) : 
ttJWI 462.1917 
aO^ffi 462.1924 

'H-NMR (300MHz, CDCU, 5 ppm) : 1.80-2.00 (2H, m), 2.20-3.00 
(2H, m), 3.20 (3H, s), 3.29-3.48 (3H, m), 3.79 (3H, s), 4.63 (1H, 
d, J = 9.9Hz), 4.97 (1H, d, J = 9.9Hz), 5.97 (1H, d, J = 1.4Hz), 
5.98 (1H, d, J = 1.4Hz), 6.74 (1H, brs), 6.75 (1H, d, J = 8.1Hz), 
6.76 (1H, brs), 6.78 (1H, dd, J = 1.6Hz, 7.9Hz), 6.80 (1H. d. J = 
7.9Hz), 6.89-6.95 (1H, m). 7.11 (1H, dd, J = 4.9Hz, 7.6Hz), 7.30 
(1H, d, J = 7.6Hz), 8.44 (1H, d. J = 4.9Hz) 

Rf1fi:0.40 (^^ftSSi ->yrty./U60F»/*nn*;l/A : / ? J -)l 
= 15 : 1) 

mmm 167 
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C5RS. 6SR, 7SR)-7- [2- (2-7-tr ^ua^-Jl/xf-;!/) -4- 

^ h*->7 -6-:ft;U*>'>-5- (3. 4-^fl/>m^7x-;l/) -> 

?p^>-f / [1, 2-b] fc°'J 

(1) (5RS, 6SR, 7SR)-7- [2- (2-a ;t^^> Ji?-;t/) -4-> h*->7x- 
^]-6-^H7 t h^->^;l/7K-;U-5- (3, 4->f l/>W^7x_;l/) 
p^>tV [1. 2-b] h°'J v?> 

HWI100- (1) (5RS, 6SR, 7SR) -6-fH7:h + ->*;l/^- 

5- (3, 4-yf i/>^t+->7x-;i/)-7- [2- (2-y h + v/*;H:~;i/xf 
^)-4-^ h + C/7x-;U] '>^D^>f; [1, 2-b] tf'Jv>>£J!H\ %M 
^!|2<i:^O^i*T (5RS, 6SR, 7SR) -7- [2- (2-*7;U***-> if-d,) -4- 
y h + ->7x-;u]-6-^H7*h + ->*^*-;u-5- (3, 4-^f-u 
■7x-;U) i/^a^>f; [1, 2-b] b°"J v*>££-$Lfco 

(2) (5RS. 6SR. 7SR)-7- T2- (2-^7VV ^U^UfrC-^JL^U) -4-y 

h4->7x-;i/] -6-^£rh^->^;^:-;i/-5- C3. 4-t =f- v 
7 jl-JD ->^p^>f; [1. 2-b] eu^> 

(1) (5RS, 6SR, 7SR)-7- [2- (2-#;U***->j^;1/) -4-> 

•>7 J :-;l']-6-i£y h + ->*;U^^;l/-5- (3, Hf^-my?!- 
v/^p'O-ry [1, 2-b] t? U v?> (151mg, 0.292mmol) 0THF (1.5 
ml) ig&i^-lO'CJwTTEA (45 # 1) OTHF (1ml) »JK N ^Wod 
Wnt 1 ^ (39 ^ 0 OTHF (1ml) mWLZlB*-, Wiiifalk \&ffm 
WLtio Z.<D&mm^ 2«^7'/^>x-f;HS (4ml) £iO;U 10 

wmmwLtzo Rjmizwmt (o.5mo *irax.*:&«£Ettifiu sissr 

> : ra^^;I/=2 : HI : 1) KTffifKU (5RS, 6SR, 7SR)-7- [2- (2- 
^T , />^;l/^;U't-^;l/x^;i/)-4-^ ^■>7i-;i'] -6-f57*h + <>* 
;U#x;l,-5- (3, Hf-l/>^->7i-^) *>?n^>-ry [1, 2-b] 
t°'J 5?> (78.3mg) fcftfc, 

(3) (2) T'?#fc (5RS, 6SR, 7SR)-7- [2- (2-5>7 7V f-JU*;l>sj-:-;Ui 
f-;u)-4-> h + ->7x-;i/]-6-$E7*h*y*;vt:x^-5- (3, 4-^^u 
>-;*+->7i^) y^^yfy [l, 2-b] t°u o>£Jlt^ Mt&miso- 
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(2) t®®<Dj?mx\ 3Mi<fc£iai*£js&Lfco 

mp: 94-100^ 

ffi&JKt&FAB- MS (m/e, (C»H»NO, + H) + 1 LT ) : 
tttMft 518.1815 
SUM 518.1837 

'H-NMR (300MHz, 7* h >-d,, <5 ppm) : 2.06 (3H, s), 2.65-3.25 
(4H, m), 3.42 (1H, t, J = 9.8Hz), 3.77 (3H, s), 4.63 (1H, d, J = 
9.8Hz), 4.69 (2H, s), 4.95 (1H, d, J = 9.8Hz), 6.01 (2H, s), 6.75 
(1H, dd, J = 2.6Hz, 8.5Hz), 6.83 (1H, d, J = 2.6Hz), 6.84-6.90 
(3H. m), 7.05 (1H, d, J = 8.5Hz), 7.18 (1H, dd, J = 4.8Hz, 7.5Hz), 
7.31 (1H, td, J = 1.6Hz, 7.5Hz). 8.35 (1H, td, J = 1.6Hz, 4.8Hz) 

Rf4t:0.55 (JJltftM ! sV*f)\'WFa</9av*)\'J» : *9J-to 
= 10:1) 

mm 168 

(5RS. 6SR. 7SR)- 6-* 7- [2- (2-b Kp*->> ?Jl> jjjl#^- 

;Ux^;l/)-4-^ h^->7x-;Ul-5- (3. 4-/ f- U >i>jj-4->7 x-Jb) ♦> 
^n^>f; CI, 2-b] fc°'J S?> 

£Qfittl67T»rt: (5RS, 6SR, 7SR)-7- [2- (2-7t F+i/^f 
tfjL;Uxf-;l/)-4-y h + C/7x-^]-6-^;U**^r->-5- (3, 4->^U>v? 
t+->7i-;W y^n^^f; [1, 2-b] t°U i? y^-J^^>^p^ 4N 
K 2 C0 3 Tiff 5 d t \Z «t 9 „ £*Ht#&*£j£ t fc o 

mp:116-125°C 

35^»tB FAB- MS (m/e, (C^NOr + H) + i L T) : 
ff-JMt 476.1709 
476.1701 

l H-NMR (300MHz, 7-fe h >-d«, 5 ppm) : 2.65-3.00 (3H, m), 3.05- 
3.25 (1H, m), 3.41 (1H, t, J = 9.9Hz), 3.77 (3H, s), 4.10 (1H, 
d, J = 8.6Hz). 4.13 (1H. d, J = 8.6Hz). 4:63 (1H, d, J = 9.9Hz), 
4.96 (1H, d, J = 9.9Hz). 6.02 (2H, s), 6.75 (1H, dd, J = 2.8Hz, 
8.5Hz), 6.82 (1H, d, J = 2.8Hz), 6.84-6.90 (3H, m), 7.05 (1H, 
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d, J = 8.5Hz), 7.20 (1H, dd. J = 4.7Hz, 7.7Hz), 7.32 (1H, td, J = 
1.4Hz, 7.7Hz), 8.35 (1H, td, J = 1.4Hz, 4.7Hz) 
Rf jg. : 0.33 Jl<?#M is 'J XftoGOF^/? nnWA : / ? J -Jl 
= 10 : 1) 

(5RS, 6SR. 7SR)-6-*;M?*->-7- [2- (3-ft 7a h°;U) -4- 

/ h^->7x-Jl/]-5- (3. 4-/3-\;>'J**-'s7 x-;b) ->?o^>xy 
n. 2-b] b°'J 

£flS0»J167- (2) Tfffc (5RS, 6SR, 7SR) -7- [2- (2-^7 7^^* 
-4-y ht->7i-;H-6-I£7'h + ->*;^-;i'-5- (3, 
4-> fl/>-^+->7 I ^) D'5>f; [1, 2-b] h 0 'Jv ? >©y^y- 

mp : 110- 113 V 

flS^fPIIFAB-MS (m/e. (CtH^NOt + H) + 1 LT) : 
tfJMB 490.1866 
SU^ii 490.1895 

'H-NMR (300MHz, CDC1 3 , tfppm) :0.96 (3H, d, J = 6.3Hz), 2.12 (1H, 
dd, J = 9.4Hz, 13.8Hz),. 2.37-2.42 (1H, m). 2.49 (1H, dd, J = 10.2 
Hz, 13.8Hz), 2.56 (1H, dd, J = 9.2Hz, 13.6Hz), 2.88 (1H, dd, J = 
5.8Hz, 13.6Hz), 3.44 (1H, d, J = 9.8Hz), 3.77 (3H, s), 4.66 (1H, 
d, J = 9.8Hz). 5.01 (1H. d, J = 9.8Hz). 5.98 (1H, d, J = 1.3Hz), 
5.994 (1H, d, J = 1.3Hz), 6.69-6.96 (6H, m), 7.13 (1H, dd. J = 
4.9Hz, 7.8Hz). 7.34 (1H, d, J = 7.8Hz), 8.42 (1H, d, J = 4.9Hz) 

Rf H : 0.47 (J )i 9 1±M is U t) ? to 60F254/ ^PO-W:^y- 
Jl : mm= 10 : 1 : 1) 

(5RS. 6SR. 7SR)-6-a;l/#*->-7- [2- (3-JjJl#*is-2-/ ?-Jl>7a 
|>t->7x-^]-5- (3.4-yfl/>^tt->7i-;b) -> ? p 
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^>x7 [1, 2-b] b 8 'J 'Jy 

5fettfl|102- (2) Tfcfc (5RS, 6SR, 7SR) -6-#=7 h*->*;b**-;l/- 
5- (3, 4-^fl/>v?t+->7i-^)-7- [2- (2-^ h*->*;M?.=j|/7a 
fc?;l>)-4-> h^>7x-^] ^o^>f; [1, 2-b] U 5*>*J8^ * 

s mm 167- CD, (2) stfidfcfli 169 1 mnvis&x, 

mp: 98-101 

iS##ti FAB- MS (m/e, (CtH^NO, + H) + 1 LT) : 
ff-JHS 476.1709 
476.1707 

10 'H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.84-2.10 (2H, m), 2.35-2.48 

(2H, m), 270-2.91 (2H, m), 3.34 (1H, dd, J = 7.9Hz t 9.6Hz), 3.77 
(3H, s), 4.64 (1H, d, J = 9.6Hz), 5.06 (1H, d, J = 9.9Hz), 5.97 (2H, 
s), 6.71-6.89 (6H, m), 7.13 (1H, dd, J=4.9Hz, 7.7Hz), 7.33 (1H, 
d, J = 7.7Hz), 8.45 (1H, d, J = 4.9Hz) 

is Rfit: 0.40 U)V?%m fifJlseOF^/t uv*Jl,A : / 

)\> : %m= 10 : 1 : 1) 

&rf(omm i7i~i75 oit^mit. mmm m tmm^m-c^ ui 0 
m&m 171 

(5RS, 6SR. 7SR) -2->f Vfv b°;Uy $ J -6-fl j-->-7- T2- (2-ft 
20 ;l/^->^g h°;l/)-4-y h»->7x-;i/1-5- (3. l/>m->7i 
->^o<>^y CI, 2-b] h°'J^> 
mp : 149- 152 1C 

•H-NMR (300MHz, aceton-d 6 , 6 ppm) : 1.10 (3H, d. J = 6.3Hz), 1.13 
(3H, d, J = 6.3Hz), 1.22 (3H, d, J = 6.5Hz), 2.80-3.00 (2H, m), 
25 3.10-3.17 (1H, m), 3.29 (1H, dd, J = 8.9Hz, 9.5Hz), 3.75 (3H, 

s), 3.75-3.87 (1H, m), 4.47 (1H, d, J = 8.9Hz), 4.90 (1H, d, J = 
9.5Hz), 5.20 (1H, brs), 6.00 (2H, s), 6.38 (1H, d, J = 8.5Hz ), 
6.72-6.88 (5H. m), 7.05 (1H, d, J = 8.3Hz), 7.08 (1H. d, J = 
8.5Hz) 

30 Rf-ft : 0.40 (>;U?fct§!! i/VfifJlGOFzH/fvafrjlJ* : J 
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= 10 : 1) 

(5RS, 6SR, 7SR) -6-fj)l/tf3ri/-7- [2- (2-a;l/#*'>-3-b Kn4y 
-4-^ h^'>7x-;l/]-2-7 9 abf;b7; y-5- (3. 4-y *■!/>•:? 
^->7xr;|/) ^^D^fy n. 2-bl b°Uv?> (^TXr Ut?-g) 

mp : 176 °C (dec.) 

if FAB- MS (m/e, (C3oH32N 2 0 8 + H)*i LT) : 
fftftK 549.2237 
ffl£ft 549.2217 

'H-NMR (300MHz, CD 3 OD, 5 ppm) : 0.92 (3H, t, J = 7.2Hz), 1.57 
(2H, sext, J = 7.2Hz), 2.58-3.38 (4H, m), 3.14 (2H, t, J = 7.2Hz), 
3.74 (3H, s), 3.66-3.88 (2H, m), 4.40-4.50 (1H, m), 4.91-5.04 
(1H, m), 5.91 (2H, s), 6.52 (1H, d, J=7.8Hz). 6.68-6.83 (5H, 
m), 6.98 (1H, d, J = 8.4Hz), 7.25 (1H, d, J = 8.6Hz ) 

Rfffi:0.44 (S)l?#M '>y*y;U60F*/*pn*;UA : S ? ; -Jl 
= 5:1) 

%mm 173 

(5RS. 6SR, 7SR) -2--x.f-;U7 ^ /-6-*;Hg4-->-7- [2- (2-ft;H** 
i/-7a\£M-4-/ h*->7x-;l/l -5- (3. l/>-m^7x-^) 
•>?p^>-ry [1, 2-b] b"U (-^77f Ut7-C- fT) 

mmm 174 

(5RS. 6SR, 7SR) 77*f-;UT $ y-6-ft;U#*->-7- T2- (2-ft;l/ 
^■>7°Db°;l/)-4-^ h»->7x-;l/i-5- (3. 4-yf l/>W->7x- 
;U) •V^p^Ofy Cl. 2-b] h 0 'J^> (^7Xfl/^7-g)^) 
'H-NMR (300MHz, CDC1 3 , 5 ppm) : 0.91 (6H, d, J = 6.6Hz), 1.31 (3H, 
d, J = 6.3Hz), 1.72-1.88 (1H, m), 2.62 (1H, t, J = 12.5Hz), 2.87 
(2H, d, J = 6.6Hz), 2.88-3.02 (1H, m), 3.29-3.40 (1H, m), 3.49 
(1H, t, J = 9.2Hz), 3.75 (3H, s), 4.49 (1H, d, J = 9.2Hz), 4.86 (1H, 
d, J = 9.2Hz), 5.99 (2H, s), 6.28 (1H, d, J = 8.8Hz), 6.68 (1H, 
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d, J = 2.5Hz), 6.75-6.87 (4H, m), 6.99 (1H, d, J = 8.8Hz), 7.18 
(1H, d, J = 8.8Hz) 
Rf#:0.67 (y;U^tt« •> 'J *7*60F»/* o n *;UA : 
^ : Sfc®= 10 : 1 : 1) 

^Jfi^J 175 

(5RS, 6SR, 7SR)-6-:frJM?*->-7- C2- (2-^?;l/t^->/n b°;K) -4- 
> h»i/7x-;H -2->»p'Q?-;U7 5 J-5- (3. 4-y f- V > 
7x-;U) v/?p^>tV [1, 2-b] hf'JS?> (^7Xfbt7- <D— 3j) 

mp : 154~156t: 

'H-NMR (300MHz, CDC1 3 , <5 ppm) : 1.30 (3H, d, J = 6.3Hz), 1.35- 
2.03 (8H, m), 2.55-2.70 (1H, m), 2.85-3.01 (1H, m), 3.21-3.35 
(1H. m), 3.47 (1H, t, J = 9.2Hz), 3.63-3.75 (1H, m), 3.75 (3H, 
s), 4.48 (1H, d, J = 9.2Hz), 4.85 (1H, d, J = 9.2Hz), 5.98 (2H, 
s), 6.32 (1H, d, J = 8.6Hz). 6.67 (1H, d. J = 2.4Hz), 6.75-6.85 (4H. 
m). 6.98 (1H, d, J = 8.6Hz), 7.18 (1H. d, J = 8.6Hz) 

Rfffi:0.48 {/Jlsf&m ; sV1J*f)\sWYv«/9uu*)\sl*:}*J- 
)l> : Bfc®?= 10 : 1 : 1) 

H»J176 

(5RS. 6SR. 7SR)-6-a;H?*->-7- [2- (2-*;U»K* ->7°p MM -4- 
y ht->7x-;H-2- [N- Cjff-jW) -fu\£)^Tl y]-5- (3. 4-/ * U 

>v**>>7 x-;u) ->^o^>xy n. 2-b] tfu ^x-^xf ut?- 

Sat«II163Tfffc (5RS, 6SR, 7SR) -6-*;U*"*->-7- [2- (2-rt;b# 
*->^nbf;U)-4-> h + '>7i-;U]-2-7 s Dh 0 ;UT^ y-5- (3, 4-y^b 
>^+ , >7i-^) ->?u^>f; [l, 2-b] fcry.y>#>*V-;K«$> 

mp : 90-95*C 

•H-NMR (300MHz, CDCk 6 ppm) : 0.77 (3H, t, J = 7.4Hz), 1.22 (3H, 
d, J = 6.6Hz), 1.47 (2H, sext, J = 7.4Hz), 2.80-3.13 (3H, m), 2.90 
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(3H, s), 3.18 (1H, t, J=8.7Hz), 3.30 (2H, t, J = 7.4Hz), 3.76 (3H, 
s), 4.53 (1H, d, J = 8.7Hz), 4.97 (1H, d, J = 8.7Hz), 5.94 (2H, 
s), 6.29 (1H, d, J = 8.6Hz), 6.69-6.80 (5H, m), 6.92 (1H, d, J = 
9.2Hz), 7.06 (1H, d, J = 8.6Hz) 
Rftt:0.54 C/^^ttlS '>U*y;U60F«/^no*;l/A : / 9 J- 
;!/ : 20 : 1 : 1) 

(5RS. 6SR. 7SR)-6-*;HH i -v/-7- \2- (2-* -fa M)V) -4- 

> h^->7x-M-2- [N- -fV^Ph';l/7; yl-5- (3. 4-> 

f-l/>v?t^->7x-;l/) >^n^>f; [1. 2-bl tf'jy> (-?7^fl/ 

HM178 

(5RS. 6SR. 7SR) -6-^;U^^->-7- T2- (2-/>;1/»K4:->7 < p^I/)-4- 
/ ^->7x-;l/1 -2- FN- xf-;l/y S /I -5- (3. 4-y f-U> 

^^->7x-^) v/?P^>7V CI. 2-bl fcfUv?> (i?7Xfl/t7- 

HJI0J179 

(5RS. 6SR. 7SR) -6-^;U^^i/-7- C2- (2-a;Mg*->-3-b Foty 
if -4-^ h^->7x-/b]-2- CN- fc°;uy = y 1 -5- 

(3. 4-y fl/>m^7x-;l/) -^p^>f; n. 2-b] h°'J>?> 
7Xf bt7-Q-^) 

mp:158-162^C 

'H-NMR (300MHz, CD 3 0D, <5 ppm) : 0.76 (3H, t, J = 7.4Hz), 1.46 
(2H, sext, J =7.4Hz), 2.90 (3H, s), 2.80-3.80 (8H, m), 3.75 (3H, 
s), 4.45 (1H, d, J=8.0Hz), 4.68-5.02 (lH.m), 5.90 (2H, s), 6.38 
(1H, d, J = 8.6Hz), 6.68-6.86 (5H, m). 6.90 (1H, d, J = 8.6Hz), 
7.05 (1H, d, J = 8.5Hz) 

RiU : 0.49 (>;U^ih|!} i/ U J] ¥ )U GOF^/ ■? odW : t 9 J -;U 
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mmmiso 

(5RS, 6SR, 7SR)-6-a;l/**i/-7- [2- (2-;ft;U»>->x^;l/) -4-y 
ht->7x-M-2- (N, N-i?xf;l/7; >Q-5- (3, 4-> f- 1/ 
7x-;U) y^D^>f7 fl. 2-bl b°l)v?> 

HfflS^J 161 -CUfc (5RS, 6SR, 7SR)-2-Ji^;UTi y -6-^;U^'+->-7- 
[2- (2-i;;l/^->xf;l/)-4^ h*->7 x-;!/] -5- (3, 4-yfl/>yt 
+ ->7i-W i/^n^>r; [l. 2-b] t°u ^>£> ^y -;u^-7VV 

- HJ ;l"f»7* h TJU-r t K&tf * h U •> A S/T y *"a t K U K <t£J&£ * 

HK&Mft FAB - MS (m/e, (C«H«N A + H) * t L T ) : 
533.2288 
ffl&ML 533.2281 

■H-NMR (300MHz, CDCU, 6 ppm) : 1.05 (6H, t, J = 6.9Hz), 2.58-2.85 
(2H, m), 3.06-3.22 (2H, m), 3.17 (1H, t, J = 8.3Hz), 3.29-3.48 
(4H, m), 3.78 (3H, s), 4.53 (1H, d. J = 8.3Hz), 4.96 (1H, d, J = 
8.3Hz), 5.94 (2H, s), 6.31 (1H, d, J=8.6Hz), 6.68-6.81 (5H, m), 
6.93 (1H, d, J = 8.5Hz), 7.07 (1H, d, J = 8.6Hz). 
Rf m : 0.61 (y JWttm •> U # ?JU 60F«/ 9 a a *;U A : y 9 J - 

)l> : ft»= 10 : 1 : 1) 
«TB»J 181-183 <D4t£®lU mm 180 i Plt&®2»e£-Jffi Lfc 0 
IdfcflJ 181 

(5RS, 6SR. 7SR) -6-ft 7- [2- (2-ft ;Uff*-> J. *•;!/) -4-y 

ht->7i-;H-2- CN- (xf;i/) 7°ofc°;U7; y] -5- (3. 4-y^b> 
v?^-^->7x-;^) ->?p^>tV [l. 2-bl h°Uv^> 

W^jBtBFAB-MS (m/e, (C31H34N2O7 + H) + 1 LT) : 
tttttT 547.2444 
iHiSit 547.2463 

'H-NMR (300MHz, CDC1 3 , 5 ppm) : 0.78 (3H, t, J = 7.4Hz), 1.02 (3H, 
t, J = 6.9Hz), 1.48 (2H, sext, J = 7.4Hz), 2.57-2.86 (2H, m), 3.07- 
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3.47 (7H, m), 3.77 (3H, s), 4.53 (1H, d, J = 8.6Hz), 4.94 (1H, 
d, J = 8.6Hz), 5.94 (2H, s), 6.27 (1H, d, J = 8.6Hz), 6.67-6.82 (5H, 
m), 6.93 (1H, d, J = 8.3Hz), 7.05 (1H, d, J = 8.6Hz) 
Rflt: 0.66 (SJltttM > U *y;l/60F«/^ n d*;I/A : t 5 J - 
Jl : fj=g£= 10 : 1 : 1) 

(5RS, 6SR, 7SR) -6-;ft;U#^->-7- [2- (2-:ft;b*> >7°p b°;U) -4- 
t h*'>7x-;H -2- (N, N-v?xf;|/7; J)-5- (3. 4->f 
->7x_;U) ->^o^>T-y [1, 2-bl h°'J^> (-;7Xr^7-g)-t) 
H§»J183 

(5RS. 6SR, 7SR) -6-/fr;U^4-->-7- [2- (2-77;U*"*->7°p b°;U) -4- 
^ K**>7x->>l/l -2- TN- (x^;U) T'oh^T; 7] -5- (3. 4-^ 
>v?^-^v/7 x-;P) v/?p^>tV fl. 2-bl h°U^> (-mf^7- 

(5RS. 6SR. 7SR) - 6- ft ;L^4=- >- 7- 12- (2-a;U*>->7°P tf;U) -4- 
y h*i/7x-;l/|-2-b°nU yy-5- (3. 4-/f l/>-W->7x-Jb) 

^^>t; n. 2-b] (^Txfi/t?-^) 

(1) (5RS, 6SR. 7SR)-2- (4-fc h' a JlT I y)-5- (3, 4-yf-b 
>W->7x-;W-6-y h^->;fr;M?-;U-7- T2- (2-> N a 
;U7*p b";U) -4-y h^->7x-;l/l ->?p^>^y [1. 2-bl b"Uv?> 

«#J102- (2) T'&tz (5RS, 6SR, 7SR) -6-^H7* ft jltf—ju- 
5- (3, l/>-W->7x-;l/)-7- [2- (2-pf h + v^7U^-;U7°D 

t°;U)-4-^ K->7x-A] '^D^>fy [1, 2-b] b° 'J v?>|c*fU ^ 
M^J133<t[^#o^-eN- (4-<>'/>f;M-*->7*^;i/) ^yV4 l KV;u 

T 1 /^ >M-r S :t {I «fc <? „ (5RS. 6SR, 7SR) -2- (4-h K □•*■•> 7*^ 

^7;;)-5- (3, 4-> f-u 7 x-;i/) -6-> \>*-sftjv#-)\,- 
7- [2- (2-^ K + ->*;U^;U7 s d h°;b)-4-^ h*->7x-;l/] ->^p^ 
[1, 2-b] fcf 'J v>>*»fc 0 
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(2) (1) T*§fc (5RS. 6SR, 7SR)-2- (4-t Ko*->7*f-;b7 = y)-5- (3. 
4->fU>W->7x-;W-6-> h + v/^;U^;i/-7- [2- (2-^ h + ^ 
#;l/#^;U7°n t°;U)-4-> h + ->7i-;l'] ->^u^>xy [1. 2-b] h°'J 

^4'150-200'C{rTSDmLT#/c2-t e n 'J 5?y(**7;b* 'J 

iflzK^-r 5 z i ir ct (9 . aSrt:#tt*£j£ L fcc 

mp : 121- 133 t 

'H-NMR (300MHz, CDCU, 5 ppm) : 1.20-1.30 (3H, m), 1.82-1.96 
(4H, m), 2.65 (1H, dd, J = 9.4Hz, 13.5Hz), 2.92-2.99 (1H, m), 
3.25 (1H, t. J = 9.1Hz), 3.24-3.37 (4H, m), 3.43 (1H, dd, J = 
6.3Hz, 13.5Hz), 3.75 (3H, s), 4.48 (1H, d, J = 9.1Hz), 4.98 (1H, 
d, J = 9.1Hz), 5.96 (2H, s), 6.29 (1H, d, J = 8.6Hz), 6.67 (1H, 
d, J = 2.6Hz), 6.73-6.80 (4H, m), 6.94 (1H, d, J = 8.6Hz), 7.12 
(1H, d, J = 8.6Hz) 

Rf IS : 0.44 (^ •> >) JifJlsGOFv*/? n n*;l/A : / fr J -jl 

= 10 : 1) 

£tt0jl85 

(5RS, 6SR, 7SR) -2-^7 7»;l/-6-a;H?*'>-7- [2- 
-?u\£)\/)-4-t htS/7a-^]-5- (3. 4-yfb>-^ty7i-^) > 
^n^>f; n, 2-b] b°'J^> 7^) 

Uli 85 <fcP»«D^fec<k 2-r h + ->*;i/=K-;u- 

7- (2-<>> J ;l/^-+i/-4-^ l« + ->7x-^)-5- (3,4-^P 
7x-;l^) ->?n^>-ry [1,2-b] fcf'J i>>*Jfl I ^ «#J102£tfl03 t 

•H-NMR (300MHz, CDC1 3 . 5 ppm) : 0.80 (3H, d, J = 6.6Hz), 0.81 (3H, 
d, J = 6.6Hz), 1.31 (3H, d, J = 6.3Hz), 1.70-1.85 (1H, m), 2.55 
(2H. d, J = 7.3Hz), 2.62 (1H, dd, J = 12.5Hz, 13.3Hz), 2.88-3.03 
(1H, m), 3.37 (1H, dd, J = 5.7Hz, 13.3Hz), 3.61 (1H, t, J =9.7Hz), 
3.76 (3H, s), 4.59 (1H, d, J = 9.7Hz), 4.99 (1H, d, J = 9.7Hz), 
6.00 (2H. s), 6.71 (1H, d. J = 2.7Hz), 6.76-6.87 (4H, m), 6.93 (1H, 
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d, J = 8.6Hz), 7.03 (1H, d, J = 7.9Hz), 7.33 (1H, dd, J = 1.1Hz, 
7.9Hz) 

RfM:0.50 OUl/>ifcjR : yVt)>f)\> on*;UA : 

= 10 : 1) 

Kirommm i86## 187 o^mu mmm m t ^©^x-^ l 
mmm 186 

(5RS. 6SR, 7SR)-6-a;U»>'>-7- [2- (2-ft;t/»> j/-fu h";l/) -4- 
> h*->7x~;H-2-7^;b-5- (3. 4-^f^>^^->7i-M ->?p 
^>-ry CI. 2-b] b°'J-^> (i;TX^U^-v-CD-^) 

mpr^-llOt 

•H-NMR (300MHz, CDC1 3 , Sppm) :0.84 (3H. t. J = 7.3Hz), 1.18-1.35 
(2H, m), 1.31 (3H, d, J = 6.3Hz), 1.40-1.56 (2H, m), 2.55-2.72 
(3H, m), 2.88-3.02 (1H, m), 3.36 (1H, dd, J = 5.6Hz, 13.1Hz), 
3.60 (1H, t, J = 9.7Hz), 3.75 (3H, s), 4.58 (1H, d, J = 9.7Hz), 4.99 
(1H, d, J = 9.7Hz), 6.00 (2H, brs), 6.70 (1H, d, J = 2.7Hz), 6.775 
(1H, d, J = 1.4Hz), 6.785 (1H, dd, J = 2.7Hz, 8.6Hz), 6.81 (1H, 
dd, J = 1.4Hz, 7.9Hz), 6.84 (1H, d, J = 7.9Hz), 6.94 (1H, d, J = 
8.6Hz), 7.06 (1H. d, J = 7.9Hz), 7.33 (1H, d, J = 7.9Hz) 

Rf1I:0.40 (jtJl<?tiM isViiffreOFm/tnaKjlsAiSfs-ji, 
= 10 : 1) 

mmm i87 

(5RS. 6SR. 7SR) -6-a;UfrC*i/-7- [2- (2-ft;l/frC^->7°p fc B ;b) -4- 
/ h^->7x-;U] -2-->^a^>5 L ;U-5- (3. 4-/ 7 
)V) ->?p^>-r/ [1, 2-bl WJ> fv?7Xfl/t7-ffl--fr) 

mmm i88 

(5RS. 6SR. 7SR) -6-a^*->-7- [2- (2-a;l/^->7°P h";t/) -4- 
* h*->7x_;t/| -2- TN- (/ -r y-fu V)iT i ;] -5- (3. 4-y 
fi/>-^^7i-;i/) ->^o^>f; ri. 2-bl b"'j^> (-^7xfi/ 

^-■7 -CD— ^) 
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«#J189 

(5RS, 6SR, 7SR)-6-*;U**»>-7- [2- 1/ 7 v -4- 

y h>->7i^l -2- TN- ^VT'n^T £ J] -5- (3, 4-^ 

» U 7 xJJl/) ->^P^>t; n. 2-b] tf'Jv?> (v?TX-rU 

H» 180 £ E»©2r$*?^Jffi ^ 

(5RS. 6SR. 7SR)-7- [2- (2-*;H?*->7*p h°;U) -4-y ht->7x- 
;U1 -5- (3. 4-y f-l/>v?^-^'>7x-;U) -6-y h4-->;ft^#— ;U->? 
>tV n. 2-b] h"U^> (i?77fl/t7-g)^) 

^M120- (2) (5RS, 6SR, 7SR) -6-HH7* h**>#;l/tf^;l/- 

5- (3, 4-y fl/>-W->7x-A)-7- [2- (2-> h + 2/*^-^7*n 
t°;U)-4-y h*->7x-^] ->^a^>xy [1. 2-b] t° 'J v> >{r#U ^ 

;i/t:-;H^i^L^ &^T'3I=7* h*->*;U#-;i^l*TFAir «t 13 W 
mp : 85-87^ 

•H-NMR (300MHz, CDC1 3 , 6 ppm) : 1.32 (3H, d, J = 6,4Hz), 2.66 (1H, 
t, J = 12.9Hz), 2.89-3.01 (1H, m), 3.32 (1H, dd, J = 5.5Hz, 
12.9Hz), 3.62 (1H. t, J = 9.8Hz). 3.65 (3H, s), 3.77 (3H, s), 4.63 
(1H, d, J = 9.8Hz), 5.03 (1H, d, J = 9.8Hz), 6.01 (2H, s), 6.73- 
6.96 (6H. m). 7.23 (1H, dd, J = 5.0Hz, 7.7Hz), 7.44 (1H, td, J = 
1.3Hz, 7.7Hz). 8.28 (1H, d, J = 5.0Hz) 

Rflg:0.72 UfrftiM 5/'J*y;b60F»/^Dn*;l/A : t?J-)V 
= 10:1) 

§dfe#J191 

(5RS. 6SR. 7SR)-6-aJl/»'*->-7- 12- (2-t> ;U#*->-3-fc Ko^y 
7°Ph°;H-4-y h 7 x-M -2-Zfu b" 71/7 ; y-5- (3. 4-^f-b>^ 
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^-^->7 jl-t.;!/) ->^p^>fy [1, 2-b] b"'J^> (^77f Ut7-Q 

mi 

mmm 172 1 mmo^T^m l tz 0 

mp : 192 °C (dec.) 

^#M&FAB-MS (m/e, "(CaoH^Oa + H) + 1 UT) : 
ff-#H 549.2237 
»H 549.2252 

'H-NMR (300MHz, CD 3 OD, S ppm) : 0.92 (3H, t, J = 7.2Hz), 1.56 
(2H, sext, J = 7.2Hz), 2.68-3.38 (4H, m), 3.06-3.19 (2H, m), 3.74 
(3H, s), 3.51-3.90 (2H, m), 4.40-4.52 (1H, m), 4.69-5.05 (1H, 
m), 5.90 (2H, s), 6.36-6.51 (1H, m), 6.66-7.00 (6H, m), 7.12- 
7.23 (1H, m) 

Rf m : 0.42 (J JlsftiM '> 'J fjfJl'GOFm/i? n n : J ? J -;U 

= 5:1) 

(5RS. 6SR, 7SR) -6-#;U#4-*>-7- [2- (2-^;l/^^->-3-h Kp*-> 
h";i/) -4->/ ^->7x-;H-2- TN- (^;u) t:;U7 $ j 1 -5- 
(3, 4-yfl/>v?t^r->7x-;b) ->^n^>f; fl, 2-bl b°'Jv?> 
77fl/t7-Oft^) 

179 «t L ^„ 

«^J193 

(5RS, 6SR. 7SR)-6-a 7- [2- (2-^;l/»'^->xf-;l/) -4-^ 

h^->7x-;l^]-2- [N- xf-;UT$y]-5- (3. 4-^^U>^ 

t^->7x-;i/) ^p^>t; n. 2-b] tfu^> 

gfflffll 176 <t mm<Dl3&T&J& L fc 0 
mp : 119- 124 °C 

mftMtt FAB - MS (m/e, (C 29 H 30 N 2 O 7 + H) + 1 L.T) : 
fh#ffi 519.2131 
£mj£H 519.2122 

'H-NMR (300MHz, CDC1 3 , 5 ppm) : 1.01 (3H, t, J = 7.0Hz), 2.58-2.87 
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(2H, m). 2.91 (3H, s). 3.01-3.24 (2H, m). 3.17 (1H, t, J = 8.6Hz), 
3.42 (2H, q, J = 7.0Hz). 3.77 (3H, s), 4.53 (1H, d, J = 8.6Hz), 
4.96 (1H. d, J = 8.6Hz), 5.94 (2H, s), 6.32 (1H, d, J = 8.6Hz), 
6.68-6.80 (5H, m), 6.91 (1H, d, J = 8.6Hz), 7.09 (1H, d, J = 8.6Hz) 
mm : 0.23 (> •> U *y^60F«/^ a o *;UA : jt ? J - 

;U : ftfit= 20 : 1 : 1) 

mum 194 

(5RS, 6SR, 7SR)-2-%~7^;l/7^ /-6-ft 7- [2- (2-ft;U 

^y/^ , nb°;U)-4-y h*->7 x_;u] -5- (3. 4->f l/>-^->7x- 
;U) ->^p^>7-y ri, 2-bl h°'J^> iijJlt'^vZfaif)im^<Di?T 

mp : 147- 153 

'H-NMR (300MHz, acetone-ds, 5 ppm) : 0.82 + 0.87 (3H, t x 2, J = 
7.5Hz), 1.06 + 1.10 (3H, d x 2, J = 7.4Hz), 1.21 (3H, d, J = 6.3Hz), 
1.13-1.61 (2H, ra), 2.82-3.01 (2H, ra), 3.08-3.16 (1H, m), 3.275 
+ 3.284 (1H, tx2, J = 9.2Hz), 3.58-3.70 (1H. m), 3.75 (3H, s), 
4.47 (lH,.d, J = 9.2Hz), 4.89 (1H, d, J = 9.2Hz), 5.23 (1H, brs), 
6.00 (2H, s), 6.40 (1H, d, J = 8.2Hz), 6.73-6.89 (5H, m). 7.05 (1H, 
d, J = 7.5Hz), 7.08 (1H, d, J = 8.2Hz) 

Rf^t:0.45 (>;l/*ati : sVii>f)\>§QF&/!7un*)\sLs : t9J-)V 
= 10 : 1) 

wm\ 195 

(5RS, 6SR. 7SR)-6-ft;U»'*'>-7- [2- (Z-ii )l**i/-2- / =f-)V7u 
h°;l/)-4-^ Y*z/-7 x.—)\A-2--fu\£)VT I J -5- (3. 4-^^U>^^-^ 
->7 x-;U) y^aOry Tl. 2-bl bT'jy> (^7Xrl/t7-g)-^) 
(1) (5RS. 6SR. 7SR)-7- [2- (3-ij JUm-fzfv h°;U) -A-/ h^->7x 
-;l/]-2- fN- ~fu h°;U7 ; y 1 -6-^H7* h*->;fr;U#-;l/- 

5- (3, 4-^^l/>^sf^'>7x-;U) ->?a^>-fy [1, 2-bl h"'J^> 

H»J102- (2) T'&tz (5RS, 6SR, 7SR) -6-flH7* h^- : yi3J^-JU- 
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5- (3, 4->f l/>-?t^->7x^)-7- [2- (2-^ Y*i/ij)m-)\,zfu 
h°;U)-4-> h+->7x-;H v/^d^>^/ [1. 2-b] tfU 5>>£JBtv. H 
JS0J124- (1) SO' (2) i: iiOjSt^ Lfc N-K > '/^ ;P i^x^ f ^ 
5>**1J->$gii«f»4N NaOH£MTEj£3«c:£:i::j:tK (5RS, 
6SR, 7SFO-7- [2- (3-#;M?*S/7 , o t°;U) -4-> h+->7x-;l/]-2- [N- 
("O'AOIO zfv t'JlsTZ y] -6-i£y h*->*;UjKi;U-5- (3, 
^•W^7i-^) ->?n^>7V [1, 2-b] fcf'J 5>>*Wfc 0 
(2) (1) -cmt (5RS, 6SR, 7SR)-7- [2- (3-£;U*"**>7°o t';U) -4-;< 
h*'>7*-;U]-2- [N- (O'Af-rtO 7*P h°;l/7 S /] -6-^=^ h *-> 
^;U^;U-5- (3, 4->f l/> W->7*i;l/) •>^D'<>f; [1, 2-b] 

««»J196 

(5RS, 6SR, 7SR)-6-2^7>*->a;l/*--;U-7- T2- (2-y h^isfijl 
^•-;l/-2-7°P^-7l/)-4-> h*->7x_;Ul -5- C3, U>-^t-> 
7x-;U) ->^n^>T-y [1, 2-bl h°U-^> 

(1) T#7t (5RS, 6SR, 7SR) -7- (2-> 'J 7;M"U,< * >x 
;U*^.;M-^->-4-y h+->7x^)-6-iH7 f h + i/*;tol'-5- (3, 
4-^fl/>i?t+->7x-;W i/?n^s>7V [1, 2-b] t°'J-^> (lOOmg, 
0.169mmol) StfLiCl (21mg) *a*»«fT'>jL l/>^WlCfH)^0^ - 
d IwXlttiaiftO^rj* [0"J*.ii\ yt-7^il" t7 , «7';*;l" y +>• x ^- ^ _ . 
-7* ~ n $ a.— -7"— 3 >X (J. Chem. Soc. Chem. Commun.) 01,339 
M-0134OH (1986#) Xtt, f-h^^Knv (Tetrahedron) 047g, 
H5901H (199150 #BB] »cj:*)W«Lfc (2-^ Y*fii )lX-)l-2-zf 
n^;U) h U7'5 1 ;H-r (131mg) ©DMF (1.5ml) mm&toz., £t>(r N 
&fls/<5 i>s a (ID fx h y 7x-wx7 ^ (6mg) Mir 
®%lQ0VlZT15m$MmmLti o ElSflfcKAcOEt (3ml) &tf40%KF 
*J&« (1ml) £Jn>U iS^*10^ia»U<tSIS$Lfco £fcfc«aH*-fe7 

7*- (y^ifcSl ->Uft'7 5 ;U60/^*1>->:AcOEt = 2:l) KTMU 
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(85.7mg) ££jj£Lfco 

^fe#J197 

(5RS. 6SR, 7SR)-2- (l-x^^^P b 0 ^7 ; ,0-6-*;HMr-:/-7-'[2- 
(2-a^»>->7°Pb°;l/)-4-y- H**>7xx;t/|-5- (3. 4-> ^ L ^>^;i-4 : - 
->7 y^n^>f; CI. 2-b] h"U^> (^7Xf U^7-g)-t) 

^» 171 <t ^O^i*T^Jig Ltz a 

J^TO^^i 198-200 ©>fL^li. H» 162&tf 163 £ ^CD^feir J; 
^fS«SJ 198 

(5RS. 6SR, 7SR) -6-ft;U**'>-7- [2- (2-;fr;l/»"* v/7°p -4- 
^ h4-->7 x-;U]-2-m=7 , ^;l/7^ /-5- (3, 4-^l/>-m'>7x- 
;U) ->^n^>f; fl. 2-bl fcT'jy> (^7^f l/t7-g)^) 

(5RS, 6SR, 7SR)-6-ft;l/**->-7- [2- (2-ft ;1/#*'>-2-7 0 p^x;U) - 
4-^ ht->7x-;H -2-^f V7°p fc 0 ;l/7 ; y-5- (3, 4-^^U>^^-^-> 

H»J200 

(5RS. 6SR. 7SR)-6-ft>>U**'>-7- [2- (2-a;U**»>7°P b» -4- 
^ h^->7x-;Ul -2-v/^o^'>;U7 = y-5- (3. 4-y ^l/^y?**^ 

7i-;i/) e^p^o-ry n. 2-b] tfU'>> (y7xfi/t7-g)-t) 
>etis© fn$*& ^ sj(ii£e^o?&*ii titfcwiti^o 
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it ^ © fg a 

(i) -j&iS 




en 



C 2 -C 6 7;uy-;^+->^ ty^L<{is?c,-CT;u*;U7 = y|| N C,-C 6 
;u=j + .>ak C 2 -c 6 7;uy-;M-+ * y ^ l < tt 5? C,-c 6 7;Mr;U7 $ 

-jum, try -r s 7 jc®». c,-C7^3+j/s; t ? j 

C, - C 6 7 ;l/ 3 4- ft )l tf-Jl^ ij j\s ** + •> c, - C 6 7 ;U 3 + v # ;u # ;u 
C 1 -C 6 7;Un + ->#;U;f-Cr.;l/g s C,-C 6 7;!/=J*->*7;Utf *y^L< 
l4^C,-Ca7;b*;U7 ^ y #;l/#^;U2> *;^<t-f C,-C 6 7>'U+>'UX- 
;U*^;U7 i J JjJUtf-Jl^ t- JIT i J ft )]/■#— ft 

;U#*->S> S0 3 H^ P0 3 H 2> -r F^'Z-^-S-^JH, 2-**V-3H-l. 2. 

tt 5 S«k ostitis l~3{i©tt&g-eg&$ftT^ 
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**^L ;R\ R 2 &tfR 3 l*> *tt*'*i&3iLT> tK^0^ *»3IXI4Ci- 
C7^*;Pi**tK j&l^iR'iR'XteR'tR'^LTmM^^L ; 
Y{*5$:-CO-R 4 (5£4\ R 4 ii#as* 7;;S, c,-c 6 t;hj + ->S> *y 

o\ 7'J-;u^;i/*-^7 ; y^L< (27 'J -^0,-067^+;!/^^*- 
;U7 s y &£/jrf ) -cg$nsg> so 3 Hx po 3 h 2 > f- h7 7-;h5-^;H> 

2-**y-3H-l, 2, 3, 5-** t f 7 ? 7 7- 5-t * V - 
4H-1, 2, 4-^+tv;77-yh3^«^l ; A li, 

ffiR© l~4TO^r oI|C? 5X1* 6 UStOttaSSrSSl*^- (11 U S 

n + ->S> C,-C 6 7^+^^^-S. ^ny>l§t? x ->7JM, - hni, 7;U 

*;u±K7j<®S#g&LT^T*><n^y£ : L< ii5?c,-C7^+^7 ^ y 

T)V^)^L < (27;U+U>±ir7K^S^fi^LT^Tt)J;^C3-C a -> 
^u7;W7;;I> 7^*;lo£L< te7;l/+U>±IC7.fc®?2a<g&LT 
OTfeck^Ca-Ce *>* 0 7^+^0,-06 7 7 s yg> 7;u+;^L< 
ii7;i>*u>±K#M£MI!fcLTi*Tt> i^N- (C-C6 7;u+;u) -N- 

(C 3 -C,->^o7;l'+;l') 7$y*> 7^*;l/±fc7jcHfc&jW^LTl*Tfc«^ 
t^N- (Ci-Cs7^+^) -N- (7o-fiW 7;;S, 7;U+-l/>±lw7jcft3l 

^®^LT^Tfe<j;^C4-C7^-r ^ yg. C,-C 6 7^^+-> 

77;i/^-:-;i/S, ^ )i>m, C 2 -C 6 7;U7? y >r 7 n-r 

7 i y&^ c,-c 6 7;U3+->ss^ ; &y^b < Byc,-C7^7 ^ j&fr 

+;PS> C 3 -C 8 i/^D7;^>'l'SN C 3 -C B i/^ 0 7^+^0,-06 7^+^S> 
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(2) a*<, ®mtzm-m2m&irt&LT, sx&6 Mmo^mm^m 

7mmw, 7m&, r i c,-c 6 77t':3*->^ c-CsT^+^f-^^ 
77i'*7U±iczk®?ga<g& lt i >t h i y £ L < ii C- c 6 77i/*;U7 
s yg> 7;u*;i/^L< ttTiu+u^iCTKKS^iBftLT^TfeJi^Cs- 
CB o7;u*;U7 ^ 77U*7i^L < tt7;u*i/>±K#8fc*3WBfc 
LT^T *> J: t^C 3 -C 8 ->?n 7 ^+^0,-067^*^7 5 77l/*;U£ 

(C-Ci/^DTm) 7;;S> 7;u*;i/±fc7KKS*<ffifeLT^Tt>J: 
t^N- (Ci-C7;U*;U)-N- (7n-OU) 7^yg. 7^*U>±ICtKS36 
3&<fflSlLT^rt>«kl^C4-C7SStt-f ; /3k XliTK^S. 7i;i> C:-C 6 7 

ft* l~3ficDfi&g-eg&£ft-r^T*><Uv C,-C 6 7;i/*;big. C 3 -C B -> 
^□7^*;^ C 3 -C 8 '>^ D7;i/*7UC,-C 6 7;i/*7US N Ci-c^Wr— ;u 
g3gL< (iC2-C 6 7^*-^ST'fi^$nTi^Tt>J;^) ^^t"S-C*5>^ 

(3) A#R8«Mt*-S8&2Sfe£££LT, t°'J^>3g. tf'J*S>>aU 
h° 'J ^ h°7 y >5Klif-7'/-;WS*^"rST* 19 . Ar'&tf Ar 2 *^ 

Ui, >f-i/>s>3*-*->£s 0,-067^ a C 2 -C 8 7;uy^;M-*-> 
*s *y^L< li^C-CT^T; '/3k C-CTHAi, C 2 -C 6 7;U 
^-^a£RO c Ci-Ce7^*--rt/ai (fiU KC,-C 6 7;l'3*->i^ C 2 -C 8 7 
;Ufr •=.;!/** S/gk *y^U< ttv> C,-C 8 77l'*7l'7 C,-C 8 7;Mr7l/ 
g> C,-c.7;u*-;i>3^tf&-Ca7/Mr-;i>*i;^ 7i-;H, t°'j^;i/^ 
>f 5^ ; /u;u*> tKH£n c 1 -c 6 7;U3*->g > 7;;i, */£L<(i* 

C,-C 8 7;U*;U7 5 t KD*i/C,-C 8 7;U*>'l'77>'I/^-;^ C,-C 6 7 

•> d * i/ c, - C 6 7 ;i/*;ua ;u #.=.d/&, * ;u *" * •> C, - C 8 7 ;u n + •> 7V ;u jK 
77 7i/tf * •> C, - C 8 7 ;i/ 3 * •> 77 ;i/ c, - C 8 7 ;i/ n * •> 77 ;u#- 
71^ C,-C 8 77U=i*->77 7l"i-"-7l'g. *y^ : L<li^C,-C 8 7^*7l'7i / 
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tf5-**v-4H-i, 2, 4-^+^^7 , /-;u-3-i';i/^t>/j:5^ e k»)S{dfn 
Sl~3<@©g&gT-g&$nT^T*>,£^ ({fiU ^[g&gi: LT*««& 

TfcJ:l\)) fr&ttSl¥«J:9atfft5 l~4fI©e&glCfc{9g&£*iT^T 
1 EttOtSRSTf 3*©«te L*: -> ? n ^ > t- >§|#^X(i * ©S^Jbl* 

(4) A«^-r^^-^2S^i:^LT, h" V y 

5, 2Xli3ie«om^§3g®^L/c>^a^>x>SI^X 
^©aatfcfl^SfiSfc. 

(5) «f*5U 2, 3XI44Ett©a«»ll©ffl'&'Lfc->^n^>f->«i» 

ttxi* * ©jRKLhtfg $ n set its »ee. 

ttflap^ buSM*. i>Kh* 

i/ > •> 3 * * > x>kh*-» ^ea £ -r * ^m^f^mmmnm^mm 
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